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OnTHMeCKHH nojiHpH3aTop 

H3o6peTeHMe oxhochxca k onxHKe, a mmchho, k onxwHecKMM nojiflpM3axopaM CBexa, Koxopbie 
MoryT 6i>iTb Mcnojii>30BaHbi b npOM3BOACXBe nojiflpM3auMOHHbix njieHOK m cxeKOJi, b tom nncjie 
/laMMHMpOBaHHwx jxjia aBTOMoGwjibHOM npOMbiiuJieHHOCTM, cxpOHxejibCXBa h apxHxefcrypbi. KpOMe 
xoro, 3a»BjmeMbie onxMHecKne nojiflpw3axopbi MOryx Gbixb xaione Mcnojib30BaHbi b npoM3B(xacxBe 
>KM£KOKpHCxajmnHecKHX aHcnjiees h HH^HKaxopoB. 

riojiKpH3axopbi CBexa, npeo6pa3yK)uuMe ecxecxBeHHbiii CBex b noji>ipH30BaHHbiH, nanmoTcn 

OAHMM M3 HeoGxO^MMblX 3JieMeHXOB COBpeMCHHblX yCXpOMCXB OX06pa>KeHK51 HH(})OpMaUMM Ha 
5KMJ3.KHX KpMCXaJUiaX (>KK), CKCXeMaX KOHTpOJLH H CBCXOBOH 6ilOKWpOBKM. 

Hcnojib3yeMbie b Hacxoamee BpCMji nojiapM3axopbi npeacxaBjifliox coGom opMCHXMpOBaHHyio 
oahoochwm pacxiCKeHweM nojiHMepHyio njieHKy, oKpameHHyK) b Macce opraHH*iecKHMH 
KpacHxejMMH Him coeaHHerouiMH Horn- B KanecxBe noiiHMepa Mcnojib3yiox b ochobhom 
nojiMBMHMjiOBbiii cnMpx (TIBC) [1], 

IlojDipH3axopbi Ha ocHOBe IIBC, OKpauieHHoro hozjom, HMeiox BbicoKne nojrapH3aitHOHHbie 
xapaKxepHcxHKH h Haxoaax uinpoKoe npHMeHeHHe b npoH3BoacTBe ^KMflKOKpwcxajuiHMecKHX 
rawiicaxopOB jxnn 3KpaHOB, i iacoB, KajibKyjurropoB, nepcoHajibHbix KOMnbxepoB h x.n. 

B XO >Ke BpeMM BblCOKa* CXOHMOCXb H HH3Ka« XepMOCXOHKOCXb nOJl»pH3aXOpOB Ha OCHOBe EBC 

He no3BOJifltox npwMeHaxb mx b npOH3BOACXBe xoBapOB MaccoBoro noxpe6jieHH*, b 4acxHOCXH npH 

H3rOXOBJieHHH MHOrOCJIOHHblX CXeKOJl M njieHOK /Ulfl aBXOMOGMUbHOM npOMbllllJieHHOCXM, 

cxpoHxejibCXBa m apxwxeicxypbi. 

AHajioroM 3a#BjraeMoro onxiroecKoro noJuipH3axopa flBjmexc* onxMnecKHM nojiapH3axop, 
npe^cxaBjiaiomMM co6om no;yio:)KKy c HaneceHHbiM Ha Hee MOJieKyjiapHO opweHXMpOBaHHbiM 
cjioeM AHxpoHHHoro Maxepnajia, cnoco6Horo k o6pa30BaHHK) HeMaxanecKOM 4>a3bi [2], 

fljw nojiyneHH^ nojmpH3yiomeH csex njiemcH #HxponHHbiH MaxepHaji HaHOcax b bwxz 
HCXHHHoro pacxBopa Ha HenpoHHuaeMyio nosepxHoexb noaJio>KKH, Koxopofl npeaBapHxejibHO 
npH^aexcH amreoxponH* 3a cnex MexaHHuecKoro HaxnpaHHfl c noMombio pa3JiHMHbix MaxepnajiOB 
(KO^ca, GyMara, xxanb m jap.)- B npouecce noone,ayK>mero Hacxw4Horo wcnapeHMa pacxBOpMxejxa 
pacxBop flwxpoHMHoro Maxepnajra npoxo^HX *iepe3 cxaaHio HeiviaxHMecKoro >kh/uco- 
KpHcrajiJiMMecKoro cocxoahhm, bo BpeM* Koxoporo noji bjih^hhcm aHH30xponHH noBepxHOCXH 
npoHCxoAwx opHeHxamw MOJieKyji iXHxpoHHHoro MaxepHana. Tlpn HcnapenHH ocxaxoHHoro 



pacTBopnTejLH b KompojiMpyeMbix ycjioBi«ix, npe^aoTBpau^aiomHx pa3opHeHTauHK), Ha 
nosepxHOCTM noAiiOvKKH o6pa3yeTCH MOJieKyjinpHO-opneHTMpOBaHHaM no/L»pM3yK)ma« njieHica, 
cocTOHiuaa H3 napajuiejibHO pacnojio>KeHHbix h o pn chtm po BaHH bix b oahom HanpaBjieHHH Moneicyji 
/iMxpOMMHoro BemecTBa, b KasecTBe KOTOporo Gmjim Mcnojib30BaHbi AMxpoM4Hbie KpacMTcriM [2]. 

AHaiiorM4HOro Tuna onraHecicHH nojiapH3aTOp [3] npeACTaBjmeT coGom no.a»pM3yiomyK) 
njiacTHHy, KOTopyio H3roTaBJiMBaK>T npw HaHeceHHH pacTBopa HeKOTopwx a30KpacHTejieM Ha 
npcasapHTejibHO HaiepTyK) noBepxHOCTb nonnoyKKH c nocneziyioineH cyuncoH. 

OnTHHecKwe nojiapM3aTOpbi [2] mum [3] mmciot 6onee BbicoKyio TCpM octom k o CTb no cpaBHCHMK) 
c noJi^pH3aTopoM Ha ocHOBe nojiHBHHHJiOBoro cnnpTa, nocKOJibKy MOJieKyjmpHO 
opHeHTHpOBaHHa* ruieHKa Kpac mtc jui oGjiaAaeT BbicoKOM TepMOCTaGMJibHOCTbK) m MoaceT GbiTb 
c<l>opMMpOBaHa Ha Taxnx ctomkmx MaTepManax khk, HanpMMep CTeioio. 

K HKcny HeAOCTaiKOB onraHecKHx noir#pM3aTopoB [2] hjim [3] cjie^yer OTHec™ npofcae Bcero 
He,aocTaT04HyK> nojiapM3yK>iuyK> cnoco6HOCTb m HCBbicoKMM KOHxpacT, a Taione HeoGxoAHMOCTb 
npeziBapHTCJibHOH opueHTauHH noAJio>KKH 3a cneT MHoroKpaTHoro HaTnpaHna, peajiH3amui 
KOTOporo b npoMbJiii.neHHOM MawxaGe npcacTaBjuaeT 3Ha4MTejibHbie cjio>khoctm. 

HanGojiee Gjim3*cmm no Te xhm hcc ko m cymHOCTM rbjirstcr onTHHCCKnii no/LapH3aTOp, 
upcaCTaBjwiOiuMM coGom noAJioaocy c HaHeceHHOM Ha Hee tohkom hjichkom MOJieKyjiapHO 
ynop^AoneHHoro cjior KpacMTejien, npeACTaBJi»K)iu.Hx coGom cyjib<j)OKMcnoTbi mjim mx 
HeopraHMMecKne cojim a30- m nojiMUMioiM4ecKMX cocamhchmm mjim mx cmccm oGinen (J>opMyjibi (I): 
{XpofworeH} (SO3MX,, rae: 

- XpOMoreH - xpOMO(}>opHa» CMCTCMa KpacHTema; 

- M - H + , Li + , Na\ K + , Cs + , NH/; 

KOTOpbie CnOCOGHbl K 06pa30BaHMK> CTa6M JlbH OM JlMOTpOHHOM ^AKOKpMCTajlJlM4eCKOM 4>a3bl, 4TO 

no3Bo;meT nojiynaTb Ha mx ocHOBe cxaGnjibHwe jiHOTponHbie HCHAKMe KpncTajuibi (JDKK) m 

KOMn03MUHM Ha MX OCHOBe [4]. 

JJjix H3roTOBjieHM>i H3BCCTHoro onxHHecicoro noji5ipH3aTopa [4] Ha noBepxHOCTb noAJiOKKM 
HaHOCHT JDKK KpacHxe^a npn oAHOBpeMeHHbiM MexaHHMecKOM opMCHTHpOBaHMH c nocneAyioiUHM 
McnapeHMeM pacTBOpwTcrm. npM 3tom Ha nosepxHOCTM noA/io>KKM o6pa3yeTCH to h Kan rmeHKa 
MOJieKyji^pHO ynop^A04eHHOro cjiom KpacMTejia - nojiapM3yK>mee noKpbiTMe (nn), cnocoGHoe 

nOJWpH30BaTb CBeX 

OnTM4ecKMM no/iiipM3aTOp [4] oGjia^aeT Hap«Ay c BbLCOKOM TepMO- m c b eTO cto m ko CTb to 6o/iee 

BblCOKOM nOJlflpM3aHHOHHOM 3(J)(J)eKTMBHOCTbK) JIO CpaBHCHMlO C OJ1TM 4GCKMMM nOJlflpM3aTOpaMM 

[2] mjim [3], nocKO/ibKy cnocoG opM6HTau.MM, ocHOBaHHHbifi Ha MexaHHnecKOM ynop«A04eHMM 



JDKK MB/taercfl 6ojiee 3(jKj)eieniBHbiM cnocoGoM juir co3AaHHa MOJieicyjmpHOH ynopflA04eHHOc™ 
KpacHTejm, Haxozmmeroca b HeMaimiecKOM >KHaKOKpHCTajiJiHnecKOM cocto5ihhh, no cpaBHemtio c 

BJIHHHHeM nOBepXHOCTHOH aHH30TpOIIHH. 

OcHOBHbiM HeztocraTKOM noji»pH3aTopa [4] #BJi5ieTCJT Bee >Ke OTHOCHTejibHO hm3kslsi 
nojiapM3auMOHHaa 3(JxJ)cktm bhoctj^ (AMxpOMHHoe othojjjchmc), kotopom He^ocrraTOHHO jxjih 

HCnOJTB30BaHH^ nOJl*pH3aTOpOB RJUl H3rOTOBJieHH« JKH^KOKpHCTaJUIHMeCKHX yCTpOHCTB BblCOKOrO 

pa3pemeHH3i. Ootoh h3 npHHHH 3Toro mbjlhctch HeoflHOpojmocTb cbohctb no ruiomaflH, 
o6ycjiOB/ieHHa>i pa3HOTOjimHHHOCTbto 1111, a xaioice HajiH4HeM 30H pa30pneHxauHw m 
MMxpoAe^eicroB, B03HMKaiouuMX b pe3yjibTaTe npoueccoB MMKpoKpMCTaajiM3auMM b npouecce 
y>aajieHMK pacTBopHTeji* noc/ie HaHeceHwa JDKK Ha ocHOBe KpacKTeaen (I) Ha nosepxHOCTb 

nOJU10)KKH. 

3aAaneM HacroRiuero K3o6pexeHR» rbjirqtcr yjiyHineHwe nojmpH3auHOHbix xapaicrepMCTHK, b 

MaCTHOCTH AHXpOHnHOrO OTHOUieHHM nOJl*pH3aTOpOB nO CpaBHeHUK) C H3BeCTHblMH Ha OCHOBe 

KpacMTejien, cnoco6Hbix k o6pa30BaHH*o CTa6HjibHOM jiMOTponHOM 5KimKOKpMCTajij3M4ecKOM 4>a3bi 5 
a TaioKe pacinnpeHHe accoproMeHxa KpacHTejiefi, npnroflHbix Rnn H3roTOBjiemL» 

BblCOK034>4 )eKTMBH1>1X ODTMHeCKHX DOJlHpM3aTOpOB. 

riocxaBjieHHaa 3a,aa4a pemaexcH 6jiaroAapa ncnoab30BaHnK) npn M3roTOBjiCHHM onTHnecKoro 
nonapn3aTopa b KanecTse no KpaHHefi Mepe ojmoro noJiapH3yiomero noKpbrraa aHH30TponHO 
nor/iomatomero ABy/iynenpenOMjifltomero cjioh, c^opMwpoBaHHoro n3 CMeuiaHHbix cojieii 
AMxpoMHHbix aHMOHHbix KpacnTejieM, co^ep^camMx pa3JiMHHwe xaTMOHbi, o6ineii 4>opMyjibi (II): 
(MfOTX'-U [M/O'X'-Wp-Z-]. {XpoMoree} [Z-(CH 2 ) p -XO M*] f (-XO M*) n , rae: 

- XpoMoren - xpoMO<}>opHajj CHCTCMa KpacMxejia; 

- Z = S0 2 NH, SO a , CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-f=0-9;g = 0-9; 

- n - 0-9, m = 0-9, 

-n + f = 1-0; m + g = 1-10; 

- X, X 5 = CO, S0 2 , OS0 2 , PO(0"M + ); 

- M 9fc Mj, M, Mj = H; HeopraHMsecKMH xaTMOH Tuna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co m 
T.n.; opraHMHecKHH KaxHOH ™na RNH 3 , RR*NH 2 ; RR'R"NH; RR'R M R*N; RR'R"R*P w R, R\ R", 
R* = ajiKHji hjiw 3aMemeHHbiM aaKHji, TMna CH 3 , CIC2H4, HOC 2 H 4 , C 2 H 5 , C 3 H 7 , C4H9, C6H 5 CH 2> 
3aMemeHHbiK 4>eHHJi hjih rerepoapan, YH-(CH 2 -CH 2 YX-CH 2 CH 2 -, Y = O mjih NH, k=0-10; 



rerepoapoMarHHecKHH k3thoh THna N-ajiKHJinHpH/mrooi, N-ajiKHjixHHOjiHHH*, N- 
ajiKHJiHMHaa30JiHHna, N-ajiKHjiTMa30JiHHHM h T.n.; 
hjth hx CMecew. 

B KanecTBe KpacHTejra 3a#BJDieMbiH onxHiecKHH nojrapmaTop mojkct co#ep>KaTb k pac m tc jth ; 
BbiGpaHHwe M3 Kjiacca: a30KpacMTejieM, aHTpaxHHOHOBbix, jiojimhmkjimmcckmx (icyGoBbix), 
MHjmronjxHbix m ap. ? o™oc5imHeca b cbok> onepe^b k pa3pfl#y npjiMbix, aKTHBHbix, khcjiothmx, 
MerajiJiOKOMnjieKCHbix h T.n. 

no KpawHew Mepe ojxhh AMxpOH^Hbift aHMOHHbiit Kpacwxeab MOaeeT GbiTb BbiGpaH h3 paaa: 

- KpacMTejien, cnocoGnbix k o6pa30BaHHM> CTaGnjibHOH jiMOTponHOfi ackmKOKpMCTajuiMnecKOM 

(|)a3bl, HanpMMep CyJlbCfjOKHCJlOT npOM3BOAHb!X HHAaHTpOHa, Cy/lb(|)OKHCJlOT npOH3BOAHMX 
CMMMSTpM HHblX AHtJ^HMJliUiMMMAOB M ,UH6eH3MMM ( Zja30JlOB Ha(j)TajlMH-l ,4,5,8-, nepMJieH- M 

aHTaHTpoH-3,4,9,10-TeTpaKap6oHOBbix khcjiot, np^MOit xcejiTbin CBCTonpo HHbiw O [4] h T.n.; 

- npawbix KpacMTejieK, HanpMMep, 6eH3onypnypMH 4B (C.L 448), C.L np^MOii opa*oKeBbiM 26, C.I. 
npjiMOw KpacHbiw 48 mjim 51, C.L npHMOH 4>wojieTOBbiH 88, C.L npjiMOH chhhh 19 m #p.; 

- axTMBHbix KpacMTejieM (Tpna3MHOBbie, BMHMjicyjib(})OHOBbie mjim npouMOHbi T), HanpMMep, C.L 

aKTHBHWif KpaCHblfi 1 , C.L aKTHBHblH >KejITbIH 1, C.L aKTHBHblH CHHHH 4 H AP-i 

- KHCJlOTHblX KpaCMTejiefi, HanpMMep, pa3JlM4Hbie npOM3BOAHbie GpOMaMMHOBOM KMCJlOTbl, 
KMC JTOTH bIH 5IpKO-KpaCHbIH aHTpaXHHOHOBblH H8C, >TpKO -CHHHH aHTp3XHHOHO B bIH , KHCJIOTHblH 
3eJieHblH aHTpaXHHOHOBblH H2C, KHCJIOTHblH 3ejieHblH aHTpaXHHOHOBblH H43K, C.L KHCJIOTHblH 
KpaCHblH 138, C.L KHCJIOTHblH >KCJITbIH 135, C.L KHCJIOTHblH KpaCHblH 87, C.L KHCJIOTHblH HepHblH 

1 **ap; 

- H3 p5taa cyab^)OKHcaoT nojiHUHicjiMiecKHx KpacHTejiefi, HanpMMep, HecHMMeTpH4Hbix 

^HMJIMMMAOB M 6eH3HMM,ua30J10B Ha<l>TajlMH-l ,4,5,8-, nepMJieH- M aHTaHTpOH-3,4,9,10- 
TeTpaKap60HOBbIX KHCJIOT, flHCyjlb^OKHCJlOTbl npOH3BOAHb!X MHAHrO, THOHHAKrO HJ1H 

xMHaxpHAOHa [5] m apyrne cyjib4)OKMCJiOTbi Ha ocnoBe Ky6oBbix KpaCMTejien m nnrMeHTOB; 

- jiioMHHecueHTHbix KpacHTejien. 

TaKHM o6pa30M, 3aflBJtaeMbifi onTHiecKHH noji*pn3aTop npeacTaBjraeT co6oit nOAJio>KKy c 
HaHeceHHbiM Ha Hee no KpafiHeii Mepe oahmm noji£pM3yK>inMM noKpbiTneM (1111), 
c(|)opMHpoBaHHbiH h3 CMeinaHHbix cojieii AHxpOHHHbix aHHOHHbix KpacHTejieft, co/iepHcamnx 
pa3JiHMHbie KaTMOHbi, KOTOpbie MoryT o6ecne4HBaTb nojiapM3auMH> He TOJibKO b bhahmom nacTM 
cneicipa, hohb YO o6jiac™, a TaioKe Gjih^khch MK oGnaciH. B cjiynae Mcnojib30BaHH* 
AMxpoMMHbix KpacMTenen, c norjiomeHMeM TOJibKO b YO oGjiacTM, im MoryT 6biTb Mcnojib30BaHbi 
b KanecTBe <J)a303a,aep>KHBaK>LUHx c/ioeB. 



nn npeAcraBjraeT co6om aHM30TporiHO nornomatoinHH AByjiyHenpejiOMJuuoiiuiH ariofi, b 

KOTOpOM JIJIOCKOCTM XpOMO(j>OpHblX CMCTCM MOJiexyjl AMXpOMHHOrO KpBCMTCJUJ H Jie^KaiUMe B HMX 

jmnojihHhie momchtw onnnecKoro nepexoaa oahopoaho opHeHinpoBaHbi oraocHTejibHO 
HanpaB/ieHMii, KOTopoe 3aAaerc* jim6o noBepxHOCTHofi aHH30TponHeH, jim6o HanpaBJieHneM 

MexaHMHeCKOM OpMeHTaUMM, J1M60 TIOJX B03£eMCTBMeM 3JieKTpOCTaTMHeCKMX, M arHMTH blX MJ1M 

3jieKTpoMaraHTHbix nojieit 

CymecTBeHHbiM otjimhmcvi HacToaiuero M3o6pereHna hbrhgtch to, hto onTHnecKHH 
nojuipH3aTop co^ep^orr b xanecTBe no KpaHHew Mepe o#Horo nojiapH3yK>mero noKpbiTHJi 
aHM30Tpon.HO norvioiiiafOiuHH AByjiyHenpejiOMJi#K)mHii orion, c(|)opMMpOBaHHbiM m CMemaHHbix 

COJieH AHXpOHHHblX aHMOHHblX KpaCHTeiiefi, CO#ep3KaiHHX pa3JlHHHbie KaTHOHbl. 

B otjihhhc or KpacHTeJieH, Hcnojib3yeMbix mix H3roTOBJieHHH h3bcctho ro noji>ipM3aTopa [4], 
npMweHeHHe CMemanHbix cojiefi no3BOjmeT peryjinpoBaTb rHApo4>o6HO-rHapo(j)MJibHbiM 6aaaHC c 
MOneKy/ie AwxpoHHHoro aHHOHHoro KpacwxejiH, hto hmcct 6ojibinoe 3HaneHMe nsm o6pa30BaHM* 
jiMOTponHOM ^cMAKOKpMCTajuiMHecKOM (JDKK) 4>a3bi. TaK, co3AaHMe onpe^aejieHHoro rMApo<J)o6HO- 
rnapo<l>HjibHoro 6ajiaHca aBjmerca oahmm H3 ycjiOBafi o6pa30BaHM# M3 xafcnx MOJieKy/i Kpacwxejm 
Ha^MOJieKyjuipHbix arperaTOB, npn aocth^cchhh onpe^ejieHHOH KOHueHTpaimw KOTopwx pacTBop 
nepexo^MT b ynopJiAoneHHoe ^cHAKOKpHCTajuniMecKoe cocTOHHwe. 

Oco6eHHO CMjibHoe bjihahhc Ha rMApo4>HJibHO-rHApo<l>o6HbiH 6ajiaHC Ha6.riK)AaeTC* npw 
HCnojn>30BaHMH b KanecTBe oahoto H3 Ka-raoHOB opraHHnecKoro HOHa. 3a chct 3toto y,aaeTC» 
nonynaTb CTa6MjibHbie jinoTponHbie mcmako KpMCTajuiH nee KHe (j>a3M h juul pacTBopos KpacMTejieii, 

KOTOpbie B BM^e CMMMCTpMHHblX COJ1CM MUM KMCJIOT He CHOCOGHbl K 06pa30BaHMK) JDKK (})a3bl. 

riOMMMO B03AeMCTBM5i Ha r HApo({)M/ibHO-rHApo<|)o6HbiH 6ajiaHC npapoAa KaTMOHa 0Ka3biBaeT 

CHJTbHOe BJIHSTHHe Ha paCTBOpHMOCTb AHXpOHHHblX aHMOHHblX KpaCHTeJiefi B pa3JIHMHbIX 

pacTBopMTejiew, hto b cbok) onepeAb 6e3ycjiOBHO Banner h Ha pa3Mep arperaTOB, h Ha npouecc 
o5pa30saHMa JDKK <]>a3bi. 

TaKMM o6pa30M, BapbnpoBaHHe AByx (J>aKTOpOB - rMApo4>HJibHO-rHApoc{)o6HOro 6anaHca m 

paCTBOpMMOCTM H paCTBOpM MOCTH CMCUiaHHblX COJieH AHXpOHHHblX aHMOHHblX KpaCMTe Jl CM 7 

coAepMcamnx pa3JiHHHbie KaTHOHbl no3BO;uieT pery/inpoBaTb Kate npouecc o6pa30BaHH*, TaK m Tan 
JDKK <}>a3bi. Ot 3Toro b cbojo onepeab 3aBMCMT m CTeneHb MOJieKynapHOM ynopflAOneHHOCTM m, 
CiieAOBaTe/ibHO noji*pH3auHOHHbie xapaicre pmcthkm IUI, o6pa3ytomerocH noc/ie HaHeceHn* JDKK 
KOMno3HUHH Ha noBepxHOCTb nozuio>KKH c nocjieayiomHM yaajieHHeM pacTBopHTena. 
nepeHMCJieHHbie oco6eHHOCTM no3BOJi^K)T: 



■ BO-nepBbix, 3 Ha HHT6 jib h o pacuinpMTb Kpyr KpacHTejieH, KOTopwe MoryT 6biTb ncno/ib30BaHbi 
J\J\X M3rOTOBJieHRS OnTHMeCKHX nOJI«pH3aTOpOB Ha OCHOBe nojT>ipM3yK)mHX noKpsiTHfi; 

■ BO-BToptix, yjiy^niTHTb nojrapH3amiOHHbie xapaicrepHCTHKH, b MacxHOCTH yBenmuTb 
AHxpoHHHoe OTHOineHHe onni i iecKnx noji5ipH3aTopoB no cpaBHeHHto c h3bccthi>i mh Ha OCHOBe 

KpaCMTejieM, CnOC06HblX K 06pa30BaHMK) CTa6MHbHOM JIHOTpOnHOM ^M^KOKpWCTajlJlHHeCKOM 

4>a3bi. 

Jim o6ecne4eHn* Heo5x0AHMbix 4>M3HKO-MexaHW4ecicHx, aa.re3HOHHbix, BbipaBHRBatomMx, 
njieHKOo6pa3yK)iuMx m jxp. cbomctb, no KpafiHefi Mepe oaho no.rLHpM3yK)inee noicpbiTne 
onTH4ecKOro nojrapM3aTopa AonojiHHTe/ibHO mo>kct coAep>KaTb MOAH(J)HKaTOp, b KanecTBe 
KOTOporo MoryT 6biTb rRflpo4>HJii>Hbie h/mjim nmpo(})o6Hbie nojiMMepbi pa3JiM4noro Tnna, BKJiH)4aH 
>KM^KOKpHcmfuiw4ecKiie, KpeMHMiiopraHM4ecicMe; ruiacTii(|)HKaTOpbi h jiaicM, BioiK)4afl 
KpeMHHHopraHHMecKJie, a Taioice HenoHoreHHwe noBepxHocTHO-aicraBHbie BemecTBa. BsejxeHHe 
MOAH({)HKaTopa, KOTopoe mo>kct 6biTb ocymecxBjieHO KaK Ha CTaAan o6pa30BaHH* JDKK (J>a3bi, TaK 
m 3a C4CT o6pa6oTKM >oKe nojiyHCHHoro IITI, no3BOJiaeT Taione yMeHMiiMTb pacce^nwe CBCTa, 

KOTOpoe B03M05KHO H3-3a HajlHHKR MHKpOAG^CKTOB B nOJLRpH3yK)lH,eM nO Kp b ITHH . 

ripHHuun .ueHCTBRH npejwaraeMoro onraHecicoro nojmpireaTopa ocHOBaH Ha tom, hto 
HenonapH30BaHHbiH cbct npH npoxo?tga.eHHH 4epe3 nn 4ac™4HO norjiomaexcH xpoMO(j)opHoii 

CHCTCMOH KpaCHTeJUL I~IpH 3TOM Hepe3 nil npOXOJtflT TOJlbKO Ta HaCTb CBeTOBblX BOJIH, B KOTOpblX 

HanpasjieHHe KoaeGaHHH 3aeicrpH4ecKOH cocxaBjratomeH 3Jie icrpo MarHMTHO ro nojm 
nepneH^MKyjiJ3pHa ^wnojibHOMy MOweHTy ohtm Mecicoro nepexo,aa (pMC.l). 

Hcnojib30BaHHe b Ka4ecTBe nojrapH3yK>mero noicpbrraji aHH30TponHO norvioiuaioiuero 
AByjiyMenpejiOMjuiiomero ciioa c^opMnposaHHOro M3 CMemaHHbix cojiefl AMxpOM4Hbix aHHOHHbix 
KpacHTCjiefi, coflepHcauiHx pa3JinHHbie KaTOOHbi no3BOJi#eT nonynaTb otithmcckhh nojiapH3aTop: 

- b kotopom no KpaMHen Mepe oaho nojrapH3yK>mee noKpwTHe coctoht H3 HecKOJibKHx 
4>parivieHTOB npon3BonbHOH (J)opMbi, KOTopwe Moryr OT/in4aTbCH uaeroM h HanpaB/ieHHeM Beicropa 
noji»pn3aiXHH; 

- KOTopbifl xBimercn mhofocjiohhmm h coflep>KHT no KpaHHefi Mepe asa HaHeceHHbix apyr Ha 
Apyra nojiapM3yioniHx noicpbiTMM, xaacaoe H3 KOTOpbix coctomt m3 HecxojibKMx (j)parM chtob 
npOH3BO/ibH0w 4>opMbL, KOTopbie Moryx OTjiH4aTbCH uBeTOM h HanpaBaeHweM Beicropa 
noniipHsauMH, npH 3tom nncr w HanpaBjieHne Beicropa nojiflpH3auH pa3Hbix ciioes MoryT He 
coBnajiaTb; 

- KOxopbiH Mexcay no^pH3yK)LUHMH noKpbiTHHMH ^onoJiHHTejibHO coAep^cHT cjioh H3 npo3paHHbix 
GecuBeTHbix hjjh OKpaaiennbix MaiepnajiOB; 



- KOTOpWH MOK#y nOJUIOMOCOH H TlOJUl pH3y K)IUHM TIOKpblTHeM ^OnOJlHHTCJlbHO COflepHCHT 

opneHTOpyiOiuMM cjioh, KOTOpbiM MO^er 6biTb C(J)opMpOBaH icax M3 HeopraHM4ecicwx MaTepnajiOB, 

TQK H Ha OCHOBe pa3JIH T iHJbIX nojiHMepoB; 

- KOTOpblH MOKAY nOZLllOKKOH H no KpSHHeH Mepe OZIHHM TIOJIR pH3y JOUIH M IlOKpblTHCM 
HOnOJlHMTejlbHO CO,aep>KHT ,aM4>tl)y3HO OTpa>KaiOlUMM CJIOM, KOTOpbiM MOTKeT CJlJOKMTb 

oAHOBpeMCHHO b Ka^ecTBe 3JieKTponposo^imero cjiom. 

- KOTopbift b KanecTBe no/uio^ocn co^ep^cHT flByny^enpejiOMjraioiixyio ruiacraHy asm ruieHKy, a 
nojiapH3yiomee noKpwTue c(|>opMHpoBaHO nojx yrjiOM 45° k ochobhom onTHnecKofi och nozuio^cKH. 

UpHMCHCHHO cMemaHHBix cojiefi jmxpoHHHhix aHHOHHbix KpacHTejiefi, co#ep>fcaiuHX 

paXOMMHbie KaTMOHW, JUlfl (}>OpMMpOBaHM51 nOJlflpM3yKHUerO HOKpblTMfl npM M3rOTOBJieHMM 

3a^BJi^eMoro oimraecKoro nojrapH3aTopa no3BOJu«OT nciiojib30BaTb xaic^ce kslk m juix H3B ccTHoro 
nojiiipH3aTOpa [4] THnoBoe oGopyAOBatuie turn Haticcc hhji pa3JiH4Hbix noKpbrraH, nanpaMep 
ycTaHOBKM jiaxoKpacoHHOM npOMbiumeHHOCTM, a TaioKe nojiMrpa<}>M4ecKoe o6opy#OBaHMe 
pa3jiK4Hbix TM.no b, siamma* y cxatio b kh juir 4)/iCKCone4a™. 

C noMombio CMemaHHbix cojiei* jxHxpoHHHbix aHHOHHbix KpacMxejieii, co^ep^amux pa3JnnHbie 
KaTHOHbi, MoryT 6biTb w3rOTOBjieHbi onTW4ecKwe nojmpH3aTOpbi, npe^cxaBJixioiuee co6om 
nojuio^KKy c HaHecemibiM Ha Hee 1111, cocto^iumm m3 HecKOjibKMx (})parMeHT0B npOM3BOJibHOM 
4>op\tbt, KOTopbie MoryT OTjuwaTbC* ubctom h HanpaBjieHaeivi Beicropa nojiHpn3aunM. To ecTb 
HanpaBjieHMe nojiflpH3auMM mohcct MeHflTbca npOM3BOJibHbiM o6pa30M Ha n OBepxH octm no,mio}KKM, 
4to no3BO/i5ieT nojiy4aTb TaKHM o6pa30M nojrapH3auHOHHbie pncyHKH c pa3JiM4HbiM HanpaBJieHaeM 
nojuipM3auMM xa>iw>ro (J)parMeHTa. 

JXjIH M3 POTO B J1C HUH TaKHX OHTH 4CC KMX nO/l*pH3aTOpOB M03KCT 6bITb HCH0Jlb30BaH CJieaytOlUHM 

juema: c nOMomwo ne4a™ (4>JieKCO-, Tpa^aperaoM, BbicoKofi mjim rjiy6oKofi) Ha nn c 
o^Hopo^HbiM HanpaBjieHHCM seicropa nojuipH3amiH HanocJiT pwcynoK b BM#e cjiom 
BOAOHepacTBopHMoro aaica Heo6xo,aHMoii 4>opMbi. IToc/ie OTBep>fcaeHHJi jiaica He3aiimmeHHbiM 

CJIOM im CMbiBaiOT nOAXO^MUiHM paCTBOpMTGJlCM (fiOJ^a MJIM CMCCb BOflbl C OpraHM 4 CCKM M 

pacTBopHTejieM). 3axeM Ha no/uioxeiey BHOBb HaHOCHT nil, KOTopoe mo>kct OTJiK4aTbC» ubctom h 
HanpaBjieHHeM Beicropa noJi»pM3auHH ot 3aKpemieHHoro jiaKOBoro cjioh nn. nocjie 3Toro BHOBb 
HaHOCAT cjioh jiaKa Tpe6yeMofi (fropivibi, kotopmh npn 3tom ocxaB/uieT He3amaiueHHbiM 
npejibmymMH pncyHOK. nocjie OTBep^eHra c nocjieayioiueH npoMbiBKofl pacTBopHTeneM 
nojiynaiOT noji*pn3auHOHHbiii pacyHOK, b kotopom yqacncH oTjimaiOTCK h ubctom, h 
HanpaBxieHweM Beicropa nojmpH3auHH. 



C noMOiubto pa3Ji«4Hbix cnoco6oB MHoroBajiKOBoit nenaTH MoryT 6btTb MHorou&eTHbie 
nojmpM3auMOHHbie pHcyHKM no Me-may "roll-to-roll". 

Mcnojib3oeaHHe bmccto Jiaica pa3JiHHHbix KJiees no3BOjraer H3roTaBjniBan> onTOHecKKH 
nojmpH3aTop b Bitae caMOKjieiomnxc* nojLapn3auHOHHbix ruieHOK, a Taioice npn HaH ece hm h cjioh 
KJies Ha nil b BHjie pucyHKa c nocneayiomHM nepeHOCOM nojiynaTb oiromecKMM nojLapH3axop Ha 

JliOdoR nOBCpXHOCTH, HTO MO)KeT 6biTb MCnOJlb30BaHO KaK npM npOM3BOACTBe >KK RHXlMKaTOpOB c 

BHeinHHM pacnojio»ceneM nojmpmaTopoB, Tax npn pa3Jin i iHbix sn^ax 3amnTbi TOBapHbLx 3HaKOB 
HjiM jxma nonyMeHMja &ceB03MO>KHbix uBerroBbix aiJx^eicrOB, HanpMMep, b peKnawe. Ilpw 
M3rOTOB/ieHwi4 onTH4ecKoro nojiHpn3aTOpa no Kjieeson TexHOJiornn bo3 mo?kc h h mctoa oGpaTHOro 
nepeHOca: HaneceHMe cjioj* Knes hcoGxo^mmom (J)opMbi Ha TpeGyeMyio nosepxHOCTb, h aji o>kc h mm 
oneHKM c HaHeceHHbiM Ha Hee rm Ha foieft h OTpbiB, C nosepxHOCTH mien km Ha Tpe6yeMyto 
nosepxHOCTb 6yAeT yAajum>ca cjiom IITI, cooTBercTByiomMM tojh>ko <|>opMe KJieeBOro cjioa. 

IlpHMeHeHHe CMeinaHHbix coiien jmxpoHHHhix aHHOHHbix KpacnTejieif, co#ep>KainHx 
pa3jmHHbie KaTHOHbi, no3BOJi5ieT TaioKe peajiH30BaTi> TexHOJiorwio nocjioiiHoro HaHCCCHMH YWl. 
ripw 3tom MoryT 6btTb nojiyHeHM onTMHecicne nojrapH3aTOpbi, coCTOaiiuie n3 HCCKO/ib kmx 
HaHeceHHbix Apyr na apyra nil, xaa^oe M3 KOTOpwx coctomt m3 HecKOJiJbKnx (j)parMenTOB 
npow3BOJibHOH c(>opMbi, KOTOpbie MoryT OTJinnaTbCH ubctom h HanpaB/ieHneM Befcropa 

nOJL»pU3aiXHK. 

nocneAyK>mee nil toto >*ce KpacHTeji* mjiw Apyroro mo>kct 6biTb HaHeceHO HenocpeACTseHHO 
Ha npeAbmymee nil hjth Ha npoMe^cyTOMHMH cjioii H3 npo3pa*moro MaTepnajia, KOTopbiii mo>kct 
6biTb /ih6o 6ecuBeTHbiM jim6o OKpameHHbiM. npn 3tom HanpaBjieHne Beicropa nojiapH3auHM 
cjieayioinero ITTl mo>kct MeHATbca npOM3BOJibHbiM o6pa30M oth ocmtc jibH o HanpasjieHMJi ocefi 
nojmpmmmn npem>wymero TH1, 

TaKHM o6pa30M woryT 6biTb no/iyneHbi onTHHecKMM noji*pH3aTOp, Koropbin Me>KAy nil MO>Kex 
AonojiHMTejibHO coAep^caTb cjiom M3 npo3paMHbix 6ecuBeTHbix mjim oxpauieHHbix MaTepnanoB. 

Tlpn BpameHHH njiocKOcm nojwpn30BaHHoro cseTa b onra^ecKOM nojiapH3aTope momcct 
nponcxoAHTb npocseTjieHMe oahmx ynacTKOB m OKpauiMBaHMe Apyrnx (b cjiynae MOHOxpoMHbix 
onTHMecKHX nojDrpwsaTopoB, b KOTopwx pa3Hbie y^iacTKH OAHoro uBeTa hmciot pa3JiH*iHoe 
Hanpas/ieHite Beicropa no/i*pH3auHH). B caynae Hcno,rib30BaHH# pa3Hbix KpacwxeaeH npH 
BpaxueHMM nuocKOCTM nojnipM30BaHHOro CBera Gyaer npoMCxoAnrb jim6o mcm63hobchmc 
OKpauienHoro b pa3Hbie useTa pncyHKa (b cjiy^tae, Kor^a ynacrKH pa3Horo useTa HMeK>T 
OAMHanoBoe HanpaBjieHne Beicropa nouapM3auHM), jim6o nocjieAOBarejibHoe MCMe3HOBeHMe 
y^iacTKOB pa3Horo uBera, OT/iHiatomMxc^ HanpaBJieHHeM Beicropa noJwpH3auHM. B cjiynae 



MHorocjioiiHbix nn m oco6eHHO c npwMeHeHMeM npOMeHcyxoHHbix npo3panHbix OKpaweHHbix 
MerepwaJiOB kojihhcctbo BapnaHTOB B03pacTaeT. 

llepeMHCJieHHbie npHMepw oirra*iecKHx nojiapH3aTopoB npeflCTaBJiaeT HHTepec npH <x>3jiaHHH 
cneuwanbHbix uBexo&wx 3<$<\>€ktob (peioiaMa, uioy-6a3Hec), jxjia 3auuixbi xoeapHbix 3HaKOB h 
ueHHbix BHaoB 6yMar h t.jx. 

J\jul ([)opMMpoBaHKa nn c noMOmbto KOHueHxpHpOBaHHbix pacTsopoB CMeuiaHHbix co/ieii 

HMXpOM4Hl>lX aHHOHHblX KpaCMTC Jl CM , CO,aep3KaiMMX pa3JlM4Hbie KSTMOHbi, MOryT GblXb 

Mcnojib30BaHbi xaioice MeTOAM, npHMefraiomHecfl jinn nojiy^ieHPM nojiHMepHbix ruieHOK, HanpnMep, 

rUIOCKOmeJieBOH 3KCTpy3HH, nOJlHB h #p. 

npM 4>opMMpoBaH>iM Tin b xa4ecxBe AonojiHnxejibHOro opMeHXMpyioiuero B03,aeMCXBMJi Moryx 
6biTb Kcnoab30BaHbi MarKMTHbie, 3/ieieTpOMarHHXHbie h 3jieicxpocxaxH4ecicHe noji*, KOTopbie MOryT 
npHMeHMTbC5i b cjiynajix, Kor^a BpeM5i HaHeceHHa He orpaHHneHO hjih H3roxoBJieroiH JJXIC 
wcnojib3yiOTCK pa36asjieHHbie pacxBOpbi opraHHHecioix cojieii ahxpomhhmx aHHOHHbix Kpacnxejien 
no Merio^y [2]. 

Bbi6op cnoco6a hehccchrh onpeAejmexca xatoKe a thiiom ao/uiOfCKH, b Kanecree KOTOpow 
wo^cer 6bm> xBepqaa anocKaa, c4>epH4ecicaa hjih uMjiMHApMHecxaa, np03pa4Ha» hjim oxpa^aiomaa 
noBepxHOcrb opramfqecicoro hjih HeopraHH^iecKoro cxeiuia, CHjiHKamoro CTeicua c nanbijieHHbiM 

nOJiynpOBQ£HHKOBMM CJIOCM, njiaCTMHbl KpCMHHH C HanblJieHHbIM CJIOeM aJIIOMHHHfl. 

Ha noBepxHOc™ nOAiioxcicM nepea HaHeceHaeM nn Moxeex 6brn> ctj>opMHpoBaH 
opHeHTHpyiomHH cjtoh no TexHOJiorHH, Hcnojib3yeMOH rjix HaHeceHH* opneHxnpyiomHX cjioes 

npH H3rOTOBSlCHJm yKHRKO KpHCTSJIJIH HCCKMX RHCCK [6]. 

TaKMM o6pa30M Moacex 6bixb M3roTOBjieH onTM 4Cckmh nojmpM3axop, KOxopbjiS MOKiiy 

nOOTOJKKOH H IlOJmpH3yi01HHM riOKpblTHeM ^OnOJTHHTejlbHO CO^ep>KHT OpMCHTHpytOHlHH CJIOH, 
c4>OpMMpOBaHHb!M KZK M3 HCOpraHM 4CCKHX MaxepH&IlOB, TaK M Ha OCHOBe pa3J!MMHbJX nOJIMMepOB. 

noBepxHOCTb no>jyio>KiCH npa 4>opMnpoBaHHH nn AononHHxejibHO MO^eex 6biTb xaioKe 

MOAM^MUMpOBaHa C nOMOlUbK) pa3JlH4HblX nOACJIOeB, B TOM 4HCJie M OnTM4eCKM aKTMBHblX, 

Hanpwiviep jxu(b<by3HO oTpaxcatouuix, AByjiyHenpejiOMjLfuoiunx hjih <J)a303aAep>KHBaK)mHx 

n OKpbJTMM . TaKMM o6pa30M nojiy4aK>T orthmcckhm nojmpmaxop, oxjiH4aKnnHHC» xcm, 4to Me>K^y 

noAiio>KKOH h no/iMpH3yK)in.HM noKpbiTHCM AonojiHHTejibHO coaepxeaT A*i(j)(l)y3HO OTpa^KatOLUHM 

CJIOH, KOTOpbiM MO^CCT CJI)OKHTB OflHOBpeMeHHO B Ka^eCTBe 3JieKTpOnpOBO^HmerO CJIOfl. 

npn Hcnojib30BaHHH b fcaiecTBC nojuioyKKM HCTBCpTbBOJiHOBOH /jByjiyHenpejiOMjrafomeif 
njjacTHHbi mjim njieHKM, HanpMMep H3 hojihbhhhjiobofo cnnpra hjim nojiH3XHjieHxepe<])xajiaxa, m 
HaHeceHHH nn no^ yrnow 45° k ochobhoh o nTH hqc ko h och noAJioxocH mo^kct 6biTb H3roxoBjreH 



OH pKyjmpHbiM nojiapnaaTOp (pwc.2, a h b - HanpasiieHwe o6bi4Horo w Heo6bi4Horo nyncn 
cooTBercTBeHHO, n - KanpaBjieHMe Beicropa noimpM3auHM 1111). 

ripH 4iopMHpOBaHMM nil c riOMOLUbK) CMeuiaHHbix cojieii AHxpoHHHbix aHMOHHbix Kpac MTe/ie M, 
co/iepoKaiuMx pa3JiH4Rbie KaTMOHbi, wa noxiMMepHbix njieHxax (nojiM3TMjieHTepe<}rranaT 5 
noiiHKap6oHax, TpHaueTHjiue/uiK)ji03a, apyrwe np03pa4Hbie luieHOKHbie MaTepM&m>f) MoryT 6biTb 
nojiyHeww ojith hcckmc nojiapM3aTopbi b BM^e jm6kmx nojuapM3yiomMX mieHOx, b tom 4MCJie 

CaMOKJieK>IiXHXC5T 

IlpH H3roTOBJicHMH 3a#BjraeMoro onrHHecKoro nojrapH3aTopa Ha ocHOBe CMeinambrx cojieH 

HHXpOMHHWX aHMOHHbLX KpaCMTCJlCM., CO^Cp^aiUMX pa3JlM4Hbie KaTMOHbl, MOryT 6blTb TaioKe 

Mcnojib30BaHbi pa3Jin4Hbie icnew, b tom HMcae no ji h b WHMJi6yTH pajib , jxjvi no/iy4eHHH pa3HOro pojaa 

JiaMHHPipOBaHHblX CTpVKTyp, HanpHMep TpHJIJieKCHbJX CTCKOJI HJIH MHOrOCJIOHHblX HJieHOK, 4TO 

npcacraBjuieT HHxepec zulh aero mo6 h ji b h o m npoMbiuuieHHOc™ m apxHTeKTypbi. 

J\nx M3rOTOBjieHH^ 3aflB.naeivioro onTM4ecKOro nojispM3aTOpa MOryT 6biTb Mcnojib30BaHbi 
BOjiHbie, BO^HO-opraronecKHe m opraHHnecKHe pacTBopbi CMeuiaHHbix cojiefi #HxpoHHHbix 
aHMOHHbix KpacMTCjiCM, conepiacaiuHx pa3JiM4Hbie KaTMOHbl, KOTopbie MoryT GbiTb npMroTOBJieHbi 
jim6o nocrreneHHbiM yBe/iH4eHHeM KOHueHTpauHH pa36aBjieHHbix pacTBOpOB (HanpHMep, c 
noMOuibK) wcnapeHHs mjih MCMGpaHHOH yjibxpa^HjibTpauHM), jim5o nyTeM pacTBopeHwa cyxwx 

HCCHMMCTpHHHblX COJieH #HXpOHHHblX aHHOHHblX KpaCHTejiefi B COOTBCTCTByTOIUCM pacTBopHTejie 

(Boaa, CMecb BO^bi co cnnprraMM, GnnojiapHbiMM anpoTOHHbiMM pacxBopMTejiflMM TMna flMOA mjim 

jfJMCO, Ue/Lfl030JlbBaHH, 3TMJiauexaTOM M ApyrWMH CMeiHHBatOUJlHMHCfl C BOAOH paCTBOpMTeJlilMH) 
HO Heo6xO,AMMOH KOHJJCHTpaHMM . 

B 3aBncKMOCTH ot cnoco6a t|>opMHpOBaHMA nn Hcnojib3yK)T pacTBopbi Kpacarejieii c 
KOHuempauHeH 1-30%. 

ripn ncnoab30BaHHH cnoco6a [2] Ha npe/iBapHTejibHO HaxepryK) b TpeGyeMOM HanpaB/ieHHH 
noBepxHOCTb no.zyioacKH uejiecoo6pa3HO HaHOCMTb 6onee pa36aBJieHHbie pacTBopbi, xor.ua Kax npw 
(|>opMHpOBaHHH nil 6e3 npeABapttrejibHoro HaTupaHH* ho/uiojkkh c nOMOmbto MexaHM4ecKoro 
opH CHTHpOBaHMH no Mcxojiy [4] Hcnojib3yioT 6onee KOHueHTpMpoBaHHbie pacTBopbi KpacMxejiefi, B 
tom HHCiie o6pa3ytounHe CTa6mibHyK) jmOTponHyfO *cn,aKOKpHCTarLriH4ecK:yK) (J>a3y. 

Taicace xax w b cjiy4ae [4] MexaHM4ecxoe ynop^moneHMe CTa6MUbHbix JDKK komho3muhm Ha 
ocHOBe CMeuiaHHbix cojiefl ziHxpoMMHbix aHHOHHbix KpacHTejiefi, coAep>KamHx pa3JiH4Hbie 
KaTHOHbi, Moacerr 6biTb ocymecxBJieHO non iieMCiBMeM cmji, Bbi3biBaK>mHx Aei^opMauMio 
HaTH>KeHHii Ha mchhckc, o6pa3yK)meMCfl npw pacKjiHHHBatotueM OTpbiBe oahoh noBepxHOCTH or 



apyroif, Me>fcay KOToptiMH pacnpe^ejreH cjioh JDKK, hjih npa hsuiotkchmm cziBaroBoro ycajia* qro 
M034cer 6wTb ocymeciBJieHO oaHOBpeMeHHO c h an eccHM cm JDKK Ha noBepxHOcrb jkxzuicokkm. 

OpHeHTOposaHMe JDKK Ha rroBepxHOCTH ito/uiokkh no# /^chctbmcm c/iBaroBoro ycajra* mo>kct 
ocyiuecTBJuaTfcca npa HaHeceHMM JDKK c nowoinbio <}>HJibepbi hjih paKejia, nocjicaHaa mcokct 6biTb 
HOKCBOrO hjih muiaHiipHMecKoro Tuna. 

PacTBopw CMemaHHbfx cojiea #HxpoaHHbix aHHOHHWx Kpacarejiea, co#ep>fcaiuHx pa3JiHHHbie 

KaTHOHW, JJOJIOJIHHTejlfeHO MOiyT COJjep^aTb IIOMHMO CMeillHBafOIUMXC^ C BOJIOH OpraHHHeCKHX 

pacTBO phtcjich HCHOHorcHHbie noBepxHOCTHO-aicrHBHbie BemecTBa, CBH3yK)UIHe H 
ruieHKOo5pa3yK)uiMe peareHTbi, b KanecrrBe KOTOpbix Moryr 6bm> acnojib30BaHbi jiojimbhhmjiobblm 
criHpT, nojMBHHH/mKppojittaoH, nojiMaKpHJiOBa» KMCiioxa a ee acjmpbi, nojiaaicpajiaMaii, 

nOJIH3THJieHOKCH,H H nOJIH3THJieHrjIHKOJIH, nOJIHIipOnHJieHrjlHKOJIb H MX COnOJIMMepBI, 3THJIOBbIH H 

otccanponajioBbia 3$wpbi uejuuoii03bi, HaTpaeBaa co/ib Kap6oKcaMeTHjmeiuiK)ao3bi a T.n. 

KpoMe Toro, j\nx noBbimeHna ycTOHMMBOCTH pacTBopbi CMemaHHbix cojiefi jjHxpoaHHbix 
aHHOHHbix KpacHTCJiea, co^ep^camax pa3JiHHHbie KaTaoHbi, MOryT co#ep5*caTb ra#poTporiHbie 

Jl06aBKM M3 PXJXB. aM>iaOB, HanpMMep ,UMMeTHJl(J>OpMaMMA 5 ajlKHJiaMM^bl 4>OC(]>OpHOM KHCJIOTbl, 

MOiCBHHa a ee N-3aMemeHHbie npoH3BO/ufbie 9 N-ajixa Jina ppo jih/k>h, jmnaafmaaMH^^ a Taiojce ax 
CMeca a cMecu aMHjiOB c fjihkojihmh. 

nojiyMeHM^ pacTBopbi CMemaHHbix cojieii jtfixpoHHHbix aHHOHHbix xpacaTejiea, 
<x>Aep>Kamax pa3iiaHHbie KaTaoHbi, MoryT 6biTb acnonb30BaHbi HecKOJibtco mctoaob. 

Qamh H3 cnoco6oB 3aKJiK)MaeTCM b nocjie^OBaTejibHOa CTyneH4aTOH HeMTpajia3auaa 
pa36aBiieHHbix pacTBOpos cooTBercrrBytomax Kacjicmtbix 4>opM zmxpoaHKbix aaaOHKbix 
KpacMTejiea c noMOiubio pa3JiMMHbix ocHOBaHaa, b KanecTBe Koropbix Mory r 6biTb acnoJib30BaHbi 
rajipootcaca weTa/mos, aJia^aTanecfcae ana rerepouaioiaHecKae smmhob hjim raapooicacea 
TeTpa3aMemeHHbix KaTHOHOB aMMOHiw. Hcnojib3yeMbie khcjio™ KpacHTejieii npejiBapaTejibHO 
onamaiOT ot MHHepajibHbix cojiea, HanpaMep npoMbisaiOT c noMombio cojwhoh Kacjio™ c 
nocjieflyjomea cymxea npa 1 00°C. 

flpyroa mctoh nojiyneHH* 3afoifoqaeTCfl b HarpeBaHaa pacxBopos aMMOHHHHbix cojiea 
OTxpoHHHbix aHHOHHbix KpacarejieH c paccMHTaHHbiM KOJiHHecTBOM cooTseTCTByiomero 
ocHOBaHKff npa TewnepaType Bbime 60°C, rrpa KOTopoa BbmeraiomaacH awwHaK yjieTaeT a 
o6pa3yercs cooTBeTCTByiomafl CMeiuaHHaa cojib, b KOTopoa b KasecTBe (xaaoro a3 KaraoHOB 6y^eT 
aMMOHaaHbta, MoryT 6brn> xaioKe acno/ib30BaHbi o6brHHbte peaxuaa oGfvieHa KaTaoHOB c 

MCnOJlb30BaHMeM MOHH006MeHHWX CMOJ3 MJ1M MCM6paHHOM TeXHOJlOrHM. 



TpeTMH 6ojiee yHHBepcajibHbift cnoco6, nparo/iHbiH nonyieHH* hcchmmctphhhmx cojicm 
iuixpoMMHwx KpacMTCJieM, cojiepacaiuHx opraHMnecKMe KaTMOHbi, 3aKJiK>4aerca b oGmchc 

pa3JlltHHbtX HO HOB C MCnOJlbSOB&HHCM MCTOAOB MeiVt6paHHOH TC XHOilO rHH, KOTOpbie n03B0JLftK)T 

Ta*oKe ocymecTBJtsrrb ohhobpcmchho h ohhctky pacTBopos joiMxpoH hhbix KpacHTenew. 

KaK BH^HO H3 flpHBCAGHHOH XaG/lHUbl HCnO/lb30BaHMe HCCHMMCTpHHHblX COJHJH /IMXpOHHHblX 

aHHOHHbix KpacHTeJiefi no3BOJDieT He tojibko paciuMpwTb accopTM mcht KpacHTeneii, Ha ocHOBe 

KOTOpblX M02KHO H3rOTaBJIHBaTb OnTH*ieCKIie nOJI#pH3aTOpbI, OCHOBaHHbie Ha nOJMpH3>T011XHX 

noKpbiTH^x, ho h 3Ha r UiTe;ibHO yjiy^iuiHTb nojMpH3amioHHbie xapaKTepucTHKH, b qacmocTH 
y&znmwYh ^HxpoH^iHoe oTHomemie no cpaBHCHHK) c H3BecTHbiMH nojmpH3aTopaMM. 



Ta6jiHaa 



XapajcrepHCTHKH ,uHxponHHbix nojiapmaTopoB CBera 



No 


KpacHTejib 


OopMyna 


J^HXpOHRHOe 
OTHOLUeHlie 

D ± /D„ 


i. 


TlpaMOH >KCJlTblH 


(II),f=g=0;X=X'=SO 2 ; 


15.0 




cReTon noMHtiii O 

VD V L VI.IL/V/ ll lOli I V-^ 


M=(OHCH 2 CH 2 ) 3 NH; n=3; 








M,=NH.- m=3 

1VJL| 1^1 1 l^y III . 








(I)*,M=NH4;n=6 


10.0 


2. 


Cmcck #Hcyjn>(}x>KHCJiOT 


(II), f h g =0; X=X'=S0 2 ; n=l, 


16.0 




^H6CH3HMHJ1330JI0B 


M=(OHCH2CH20CH2CH2) 2 NH 2 ;; 






u o rfvT^ ni* 14-1 4 S R- 


Mj=NH 4 ; m=1 . 






TcTpaJC3.pQOH OBOM 


(X\* M= Nl-L n=6 


10.0 




KHCJIOTbJ 






-* 


3 -XJIOpiiHJiaHTpOH- 


(II), f h g =0; n=l; X=X'=S0 2 ; 


35.0 






M=Cs* m=r Mi^NHa 






m* m= NRr n=6 


23.0 


4 




(II), f w g =0; X=S0 2 , n=2; M = N- 


14.0 






MCTHJI rTHUMUHHH if * 








m=2; X'=CO, Mi =NH 4 . 








(0*. M=NH 4 , n=4 


8.0 


5. 


Tpwcym><J)OKMCJiOTa 


(II), f h g =0; X=X'= S0 2 ; M= 


16.0 






OKTM \\t\ mmohhm' n~ 1 * 

VA.iruiA*i~ii»ivi.ii«i} *• -5 






^ iVi c2^J_rl ri v/OJji m y 


M t =Na ; m=2 






rr\* "M=NFL n=3 


0 


6. 


CMeCK AHCyJlb^OKHCJlOT 


(11), f h g =0; n=l ;X=X'= S0 2 ; M= 


17.0 






7\J- UPTU flTHa in JTHHWM' 
IN jVJV' 1 FIJI I rld-JvJlriiii'iTJ, 








m=l Mi=NHi 


10.0 




ipd.Ka.pO UHUbU n 


rn* M=NH. n=2 




KHCJlOTbl 






7. 


Khcjiothmh stpKO-cmmvi 


(II), f h g =0; ii=l ; X=X'= S0 2 ; M= 


18.5 




aHrpaxMH oh obw m 


(NH 2 CH 2 CH 2 NHCH 2 CH2) 2 NH 2 ; 








m=l;M,=NH4- 








(I)*, M=NH4, n=2 


3.0 


8. 


C.I. 43320 Kmcjiothmm 


(II), n=m =0; X=X'= S0 2 ; Z=NH, 


19.0 




»pKO-CHHHH 


p=l ; M= (OHCH 2 CH 2 ) 3 NH; f=l ; 


2.0 






M,=NH 4 ; g=l 






(I)*, M=NH4, n=2 







KpacHTejii> 


OopMyjia 


^HXpOHHHOe 
OTHOUieHHe 

Dx/Dn 

1 : 1 


9. 


AKTHBHWH 5ipKO- 
(})HOJieTOBl>IH IT 


(11), f=0; n=2; X= S0 2 ; M= NH,; 
m=0; Z=S0 2 , p=2; X=OS0 2 ; M,=K ; 

g=l 

(I)*, M=NH4, n=3 


15.0 






0 


10. 


Akthbhmh spKO- 
roJi>"6oM 2KT 


(II), fH); n=l ; X= S0 2 ; M= 
(OHCH 2 CH 2 ) 3 NH; m=0; g=l; 
Z=S0 2> p=2; X=OS0 2 ; M,= NH 4 ; 
(I)*, M=NH4, n=3 


16.0 
5.0 


1 1 


/v jv i y\ d n fmji /IV vj 1 1 Dirt i 

181 


([[A n =0 f=l Z=SOiNH. d=2- 
X=X'=0S0 2 ; M= 
(OHCH 2 CH 2 ) 3 NH; m=0; g=1 ; M,= 
NH 4 ; 
(I)*, M=NH4, n=2 


14.0 

3.5 


12. 


C.l. 14865 Khctothmh 
nepHbiH 3M 


(11), f h g =0; X=X'= S0 2 ; M, = N- 
MeTHjrrna30JiHHHH; n=l; 
M=NH4 ; m=l 
(I)*, M=NH 4 , n=2 


15.0 
3.0 



* ITpoToran 



OOPMYJIA H30BPETEHH% 



1 . OnnmecKHii noji«p«3aTop, BioifoiafomHH no&noiKKy m HaHeceHHoe Ha nee ohho mjim HecfcojibKO 
noJispM3yK>iuHx noKpwTMM, OTjiM^aK>meecs TeM, mto no KpaHHen Mepe ojxho nojiapM3yiomee 
noKpbiTMe npeACTaejuieT coooh aHK3 OTpo iiho no i no mato lum h zi b y jiy h e n pe jio mjl»k) lum m c/ioh, 

C^pMMpOBaHHWM M3 CMCDJ3.HHLJX COJieM AMXpOMMHWX aHMOHHblX Kp &CM TC Jl £ M , CO^epOKaiUHX 

paiFiHHHbie Ka rMOHbL o6meii c^op&tyjibi; 

(M, + 0"X'-) m [M, + 0-X'-(CH 2 ) p -Z-] g pCpoMoren} [-Z-(CH 2 ) p -XO M*] f (-XOTVfX rae: 

- XpoMoreH - xpoMO^JopHas CHcreMa KpacwTejui; 

- Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH 5 CH 2 ; 
-p=l -10; 

-f=0-9;g-0-9; 

- n = 0-9, m = 0-9, 

-n+f = 1-10; m+g= 1-10; 

- X, X' = CO, S0 2 , OS0 2 , PCKQ-M*); 

- M * Mi, M, M 4 = H; HeopraHWHecfotft KamOH ™na NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h 
tji.; opraHH4ecKMM kutmoh Tuna RNH 3 , RRTSTH 2 ; RR r R ,r NH; RR r R"R*N; RRTrR*P rjxe R, R', R", 

R* -" ajlKMJl MJIH 3aMCLUCHHblK aJIKHJl, THfla CH3, CIC2H4, HOC2H4, C2H5, C3H7, C4H9, C 6 H 5 CH 2 , 

3aMemeHHbiM (J)chmji mjim rerepoapMji, YH-(CH 2 -CH 2 YX-CH 2 CH 2 -, Y^O mjim NH, k=0-10; 
reTepoapoMaTMHecKHH KaraoH mna N-ajiKHJinnpuzmHiM, Isf-ajifcujixHHOJiMHH^, N- 

ajlKMJlHMHJia30nHHM», N -aJlKHJlTMa30JlHHH^ h T.n.; 

mjih mx CMeceM. 

2. Ompf^ecKMH noji* pM3arop corcracHO n. 1 , OTjm^aioiiiTrifc# TeM, hto no KpawHew Mepe oamh 
^MxpoMMHWM aHMOHHbiM xpacMTejib Bbi6paH M3 pfl.ua KpacMTe ji CM , cnoco6wbix K o6pa30saHMK> 

JlMOTpOfXHOM TKMJXKO Kp HCTa/lilM HeC KO H C|>a3bt- 

3. Otithmcckmm noji«pH3aTOp comacHO n.l, OTjiwnaiomHHca TeM, hto no Kpaimew Mepe oahh 
AMxpoMHHbifi aHMOHHbiM KpacMmrib BbiGpaH M3 p*ma KpacMTejieH, cnoco6Hbix K o6pa30saHMK) 
cra6Mju>HOM jiMorponHOM ^cM^KOKpMcrajiJiMHecKOM $a3bi. 

4. OnTM^ecKMM nojrapM3aTop connacHO n. 1 , oTJiMHaiomMHCii TeM, hto no KpanHeft Mepe o#hh 
j^MxpOM 4hwm aHMOHHbiM KpacMTejii> BbiGpan M3 Kjiacca np^Mwx xpacwTejieM. 

5. OnTHHecKMM no/T>rpH3aix)p corjiacHO n.l, OTjTHqaFomnHC* TeM, hto no KpaHHeM Mepe oamh 
^mxpommhwm aHMOHHWH KpacMTejii> BbiGpan M3 Kjiacca aKTMBHwx KpacMTeneM. 



6. OirnfMecKHM noji#pH3aTOp corjiacHO n. 1, otjt m h aK> m,H h c # reM, hto no KpawHeif Mepe oahh 

HMXpOMMHblM aHMOHHblM KpaCMTCHb Bl>l6paH M3 KJiaCCa KMCJlOTHblX KpaCMTCJlCM. 

7. OfTTHnecKHH noji>jpH3aTop corjiacHO n. 1 , OTjiHnaiomHHCtf tcm, hto no KpaifHeM Mepe oamh 

AMXpOMMHblM aHMOHHblM KpaCMTeJlb Bbl6paH M3 pSMfr Cyjlb(})OKMCJ10T n OJ1 M HMKJ1M M CCKM X 

KpacHTejiew. 

8. OnTHHecKHH noji5?pH3arop corjiacHO n. 1, OTJiHHaJOiUHKor xeM, hto no KpaHHew Mepe oawh 

AHXpOMMHbJH aHMOHHblM KpaCMTCJIb ^BJISeTCH JHOMHHeCIjeHTHblM. 

9. OnTMHecKMM nojii?pH3aTop corjiacno n.l, oTjiMHafonjHifor tcm, hto no ftpaifHen Mepe o/iho 
nojiapM3yioiMee noxpbiTMe aonojiHMTeiibHO co^ep^KMT MOziw^MKaTOp, b KanecrrBe KOTOporo MoryT 
6biTb rM/ipo4)MiibKbie h/mjih rwApo({>o6Hbie nojitiMepbi pa3JiHHHOro TMna, bkjuohbjl 
>KHiiKOKpHcrajjjiMMecKHe, KpeMHMMopraHMsecKMe; njiacTM(J)MxaTOpi>i m jaaxM, BKjHonaa 
KpeMHHMopraHHHecKne, a TaKHce HeHOHoreHHwe noBepxHOCTHO-aicraBHbie BemecTBa. 

10. OnTHHecKMM nojmpM3aTop corjiacHO n.l, otjimm atomnn cs tcm, hto no KpaimeM Mepe ojjho 
nojLapM3ytoiuee noKpbrrae coctomt h3 HecKO/ibKMx (J)parMeHTOB npOM3BOJibHOa 4>opMbi, KOTOpbie 
Moryr oTJinnaTbcx ubctom h HanpaBJienneM seicropa nojtRpu3aixiiii. 

11. OnTHHeCKMM noji$ipM3aTop corjiacHO n.l, OTjranaiomMMCH tcm, mto mbjisctcm MHorocjioimbiM m 
coziep>iCHT no KpattHefl Mepe #sa HaHeceHHbix zipyr Ha #pyra nojmpH3yiomnx noKpbi™ii, Ka^caoe 

M3 KOTOpblX COCTOMT M3 HCCKOJlbKMX (J)paTM CHTOB npOM3BOHbHOM 4>OpMbl s KOTOpbie MOTyT 

OTjiHHaTbcs uBeTOM h HanpaBJiemieM Beicropa nojiapw3amiM ? npw 3tom uBeT h HanpasjieHMe 
BCKTopa nojraproauH pa3Hbix cjiocb Moryr He cosna^aTb. 

] 2. OnTHnecKHM noiujpH3aTop corjiacHO n. 1 1 , OTjinnaHDmnncH TeM, hto Me>K/iy noji#pH3yiomHMH 

nOKpblTMJiMM ^OnOUHMTCJlbHO COj^eplKMT CJIOM M3 Hp03paHHblX GeCUBCTHblX MJ1M OKpaiiieHHbJX 

MaTepnajiOB. 

J 3. OnnmecKHH noJi#pn3aTop corjiacHO n. 1 , oTjuraaKHiprHC* reM, hto mctkry no/uio>KKOM m 

nOJl«pM3yK>lHHM nOKpblTHCM ^OnOJIHHTeJIfeHO COAep^CHT OpneHTMpyiOIimM CJIOH, KOTOpblM M03KCT 

6btTb c^opMpoeaH icaK h3 HeopramiHeciciix MaxepwaaoB, Tax n Ha ocHOse pasjianHbLX nojiHMepoB. 

14. OnTMnecKMM nojiapH3aTop corjiacno n.l, OTjiMnaiomnMCM TeM, hto Me>Kjiy nojuioacKon m no 
KpaaHefi Mepe oahhm no/LapH3ytouxHM noKpbiTMeM AonojiHMTeiibHO co,aep>KMT A*i4><l>y 3uo 
OTpa>KavomHM cjioh, KOTopbiif M03«eT cjiyacHTb o#HOBpeMeHHO b KanecTBe 3JieKTponpoBO ( zi»inero 

CJI05I. 

1 5. OnTHHecKHff no/i#pw3aTOp corjiacHO n. 1 , OTjwHafomHHC* reM, hto b icanecTBe no&no>KKH 
coziep>KMT AByjry^ienpenoMjmioiuyio njiacxHHy hjik njieHicy, a nojmpH3yiomee noKpbiTne 
C(|)opMHpoBaHO non yrjioM 45° k ochobhom onTH^ecxon ocm nozuioacKn. 



H. ct04hhkm MH(j>opMauMJ-L, npnHflTbie bo BHHMaHHe npw cocraeaeHHH 3Smbku: 

I. liar. CUIA 5,007,942, kji. G 02 B 5/30, ony6ji. 1991 

2. ITax. CUIA 2,544,659; kji. 350-148, ony6n. 11 Mapra 1951 r. 

3. naT. ilnoHMM 1-1 83602 (A), kji. G 02 B 5/30, G 02 B 1/08, ony6ji. 21 hjojis 1989 r. 

4. 3a»Bica PCT WO 94/28073, kil C 09B 31/147, ony6ji. 8 aeKa6p« 1994 r. - npoTOTMn 

5. 3asBKa Ha JiareHT PO 951 17403, kji. G 02 B 5/30; EH 26 (1997), c. 239. 

6. J.Cognard. Molecular Crystalls and Liquid Crystalls, 1, 1982. 



OnTHHecKim nojmpM3arop 





Pmc. 2 




PEOEPAT 
OnrmecKHH rrariffpw3aTOp 



H3o6pereHwe othocmtc* k orrrMKe, a HMeHHO, k oiitm m cckm m nojiapM3aTopaM., xoropbie Moryr 

6btTb HCflOilb,30BaHbi B npOH'iBOJXCTBC nOJlHpH3aUMOHHblX fUieHOK M CTCKOJ1, B TOM HMCJlC 

jiaMMHMpOBanHbix jv\n aBTOMo6njii>HOM npoMbiiujieHHOCTM, CTpoMTeubCTBa m apxwTeKTypbi. KpOMe 
Toro, 3aHBjmeMbie JXTLC mo/ yr 6bixb Tajoice HCnojib30BaHM b n po M3 b oactbc jKK /uicruieeB h 

MHJlHKaTOpOB. 

3aAaneM HacxORiuero M3o6pereHn» ABJLaeTCR yjiynuiemie nojraptuauMOHbix xapaicre pHCTtuc, b 
nacTHocTH yBejiHnemie AHxponuRoro OTHomeHRSL noji*ipw3aTopoB no cpaBHeHHK) c H3BecTHbiMH 
nojiap«3aTopaMM na ochobc KpacwTejiefi, cnoco5Hbix k o6pa30BaHMK> CTaGnjibHOM jimotpohhom 
yKHjx ko Kp MCTajiji m 4 cc tco w 4>a3bi, a xaioKe pacuiMpeHue accoprw MCHTa icpacnTe/iefi, npwroAHbix /ulsl 

M 3FOTOB J1CHMS BblCOK034>4 >eK ™ BHi * !X OJlTMMeCKMX I!OJlflpM3aTOpOB, 

ITocraBJieHHaH 3ajtana peuiaercx 6jiarojiap» ncnoab30BaHHK) npw M,3roTOBJieHJ4Ji onTunecKoro 
nonapmaTopa b KanecTBe no KpaHHCM Mepe o#Horo nojiflpjrcyiomero noKptrnia aHH30TponH o 
norvtomatomero AByjiyq.enpejiOMJi5iK>inero cjio», c4>opMapoBaHHoro M3 CMemaHHbix co/iew 

JlHXpOHTObJX aHHOHHblX KpaCHTCJieH, CO#ep5KaiUHX pa3JTHHHbie KaTHOHbl. 

B KaTOCTBe #HxpoHHHoro KpacHTejM 3MBJMeMbiii onTO^ecKHH nojMpH3aTop MO>fceT co/iep^carb 
KpacMTejiM, Bbj6paHHbie m3 juiacca: asoKpacMxejieiS, aHrpaxMHOHOBbix, nojiMUMioiMHecKMx, 

HH^HrOH^HWX M ffp., OTHOC»IUHeCM B CBOK) OWpe^b K pa3p^y npjIMblX, aKTHBHBIX, KHCJIOTHblX, 

MexajuiOKOMrLaeKCHbix h i\n. 

TatotM o6pa30M, 3a*BjraeMbiii oiithhcckkm no/LHpM3arop npeACTaBjraer co6oh no/mo^ocy c 
HaneceHUKiM na Hee no KpafiHeM Mepe oahmm nojmpM3yK)iuHM noxpbiTMeM (I ill), 
c4>opMwpoBaHHbiM h.3 CMCLiiaHHbtx cojieii AwxpOHHHbix aHHOHHbix Kpac HTC/ie COAep>Kaii(,WX 
pa3JiMHHwe xaTMOHbi KOTopbie Moryr o6ecne4MBaTb nojiflpM3auHK> He TOJibKO b bm^mmom nacTM 
cnefcrpa, houb y<t> o6/iacr w, a Taiofce Gjin^oten HK 06/iac™. 

Tin npejuCTaBji^er coGom aHM30TponHO norjiouuannuMM a By jiy h enpe ji o m ji^kmmm h cjjom, b 
kotopom njiocKOCTM xpOMO<|)opHbix chctcm MO/iefcyn AwxpOHHHoro KpacnTejL» h jie^fcaiune B HWX 
AHnojibHbie MOMeHTbi onTHHecicoro nepexoaa oflHopowo opneHTHpoBaHbi oTHocnTejibHO 
nanpaBjienns, KOTopoe 3a,qaeTCfl jim6o nosepxHOCTHOM anM30TponMeM, jim6o HanpaBjieHMeM 
MexaHMnecKOfi opweHxauMH, ;in6o aojx bo3 hctb Me m 3aeicrpocTaTM4ecKMX, MarHHTHbix mjih 
3jieKTpoMarHMTBbix nojiew. 



CymecTBeHHbiM otjimhmcm Hacrojuuero H3o6 pcreHmi hbjihctoi to, hto ofitm mcc km m 
nojiapH3aTop co^ep^KHT b KanecTBe no KpawneM Mepe o#Horo nojurpH3yiomero noKpbiras 
aHM^OTponHO norjiomatotuHH AByjiynenpejioivuLHioiimit cjioh, c<J>opivtHpOBaHHbiH m3 CMeuiaHHbix 

COJieH #HXpOM*IHbIX aHHOHHMX KpaCHTCJieH, CO^ep^CaillHX pa3JTHHHbie KaTHOHbF. 

npHMeHeHne CMcmaHHx co/ieft no3BOjmeT peryjiwposaTb rH£po(j)o6HO-rMjipo4)MjibHbiM 6ajiaHC 
c MOJiexyjie ^MxpOMHHoro &hm ohh oro xpacMTejia, hto mmcct 6ojibiuoe 3HaseHMe j\nn o6pa30BaHMa 
jiMOTporiHoit jfcttaKOKpHcrajiiiiiHecKOii (JDKK) $a3bi. Taic, co3AaHne onpe/iejieHHoro rnapo([)o6HO- 
rimpot})MjibHoro GajiaHca sBjiaercs o^hmm m3 ycnOBMM o6pa30 Banna M3 xaKMx MOJieicyji KpacMTejia 
Ha^MOJieKyjmpHbix arperaTOB, npn ^octh5kchhr onpe^ejieHHOH KOHueHTpaiiHH KOTopbix pacTBop 
nepexozurr b ynopaaoneHHoe 3KmiKOKpucTajiJiii i iecKoe cocTOKHHe. 

Oco5eH«o CMJibnoe BjiHHHMe Ha rH#po4>MiibHO-rHapo<}>o6Hb]M GanaHC HaGjiHxaaercs npn 
Hcnojn>30BaHHH b fca^ecTBe o#noro H3 KarHOHOB opraHnnecKoro woHa. 3a c*jer 3Toro yaaeTC* 
nojiyMaTb cra6MjibHbie jiMOTporiHue >KMjucOKpMCTajuiM h ecKwe <})a3bi m pacTBOpos KpacMTejiefi, 
KOTOpbie b suae CHMMeTpHHHbix cojieft mjim kmcjiot ne cnoco6Hbi k o6pa30BaHwto JDKK (J>a3bi. 

FIommmo B03jieMCTBH» Ha THapo(}>MjibHO-rMApo<]>o6HbiM 6ajianc npjwpo^a KaxnoHa OKa3bisaeT 

CHJlbHOe BJlHHHHe Ha paCTBOpHMOCTb OTXpOHHHblX 3HHOHHblX KpaCHTCJieii B pa3JIHHHbIX 

pacTBopMTejieH, hto b cbok) OHepe.aH 6e3ycnOBHO BjiMaeT h Ha pa3wep arperaTOB, m Ha npouecc 
o6pa.iOBaHH>i JDKK ^a^bi. 

TaKHM o6paiOM, BapbupoBanae AByx 4)aicropOB - rM#pO(J)MjibHO-rHApo(|K>6HOro GanaHca h 
pacTBopHMOc™ h pacTBopHMOCTH CMeuiaHHbix cojiei* ^QHxpOHTObix aHHOHHtix jcpacHTejieft, 
co/iepxcauuix pa3JiHHHbie tcaTHOHM, no3BOJtfleT peryjiHposaTb Kate npouecc o6pa30Baa*La, TaK h thh 
JDKK ij)a3bi. Or 3Toro b cbok> onepe^b 3aBMCMT m CTeneHb MOjiexyji^pHOM ynopJiaOMeHHOCTH h, 
cneAOsaTe/ibHO noji»pH3aunoHHbie xapafcrepucTHKH nn, o6pa3yK)meroc» noc/ie HaHeceHaa JDKK 
KOMno3umiH Ha noBepxHOCTb nojuio>KKH c nocJieziyiomiiM yA&neHHeM pacTBopnTeji*. 

TlepeMMCJieHHJbje ocoGchhoctm no3BOJuaHyr; 
■ BO-nepBbix, 3HaHMTe/ibHO pacuuipHTb Kpyr KpacHTeaea, KOTOpbie MoryT GbiTb wcno/ib30BaHbt 

JJJIST H3rOTOBJieHH^ OUTHHeCKHX nOJMpH3aTOpOB Ha OCHOBe nOJI^pH3yK>IHHX nOKpblTHH; 

H BO-BTopbix, yjiynuiHTb nojmpH3amiOHHbie xa paKre phcth kh, b Hacraocra yBejiHHHTb 

^MxpoMMHoe OTHOiueHHe OHTMMecxMx nojuapM3aTOpOB Ha OCHOBe KpacMTenefi, cnoco6Hbix k 
o6pa30BaH«K) cra6MJibHofi awoTponaoH >KH v a^oKpHCxa/uiHHecKOM (j>a3bi. 
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A POLARIZER 

The invention relates to optics, particularly, to optical light polarizers, that can be 
suitably used in manufacture of polarizing films and glass, including laminated films and 
glass for automotive industry, construction and architecture. The claimed polarizers can be 
further used in manufacture of liquid-crystal displays and indicators. 

Light polarizers that convert the natural light into the polarized one are one of the 
necessary elements of the up-to-date liquid-crystal (LC) devices for displaying 
information, control systems and light-operated locking. 

The presently used polarizers are represented by a polymer film, oriented by 
uniaxial extension, dyed in mass by organic dyes or iodine compounds. As a polymer, 
polyvinyl alcohol (PVA) [1] is mainly used. 

PVA-based polarizers, dyed with iodine, have high polarizing characteristics and 
are extensively used in manufacture of liquid-crystal indicators for screen, watches, 
calculators, personal computers, etc. 

However, an high cost and a low thermal resistance of the PVA-based polarizers do 
not allow to use them in manufacture of consumer goods, in particular in manufacture of 
multi-layer glass and films for automotive industry, construction and architecture. 

The analog of the claimed polarizer is an optical polarizer representing a substrate, 
whereon applied is a molecularly-oriented layer of a dichroic material capable of forming 
a nematic phase [2], 

To produce a light-polarizing film, a dichroic material is applied in the form of a 
true solution on a substrate impermeable surface, which surface has been preliminarily 
provided with anisotropy by a mechanical rubbing using various materials (leather, paper, 
fabric, etc.). In the course of the subsequent partial evaporation of a solvent, a dichroic 
material solution undergoes the nematic liquid-crystal state stage, in which state, under 
action of the surface anisotropy, orientation of molecules of a dichroic material takes 
place. After evaporation of the residual solvent under the controlled conditions, that 
prevent disruption of the orientation, a molecularly-oriented polarizing film is formed 
upon the substrate surface and consists of arranged in parallel and oriented in single 
direction molecules of a dichroic subtonic, as which the dichroic dyes [2] were used. 
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A polarizer of the similar type [3] is a polarizing plate manufactured by applying a 
solution of some aso-dyes upon a preliminarily rubbed surface of a substrate, with 
subsequent drying. 

Optical polarizers [2] or [3] have an higher thermal resistance as compared with a 
polarizer based on PVA, because a dye's molecularly-oriented film exhibits an higher 
thermal stability and can be formed on such highly-resistant materials, as glass. 

The following should be mentioned in the first place as disadvantages of polarizers 
[2] and [3]: an insufficient polarizing capability and a low contrast, as well as the necessity 
of the preliminary orientation of a substrate by repeated rubbing that is rather difficult to 
realize in production quantities. 

In terms of the technical essence, the most pertinent prior art is an optical polarizer 
consisting of a substrate whereon applied is a thin film of a molecularly-arranged layer of 
dyes, being sulfonic acids or their non-organic salts of aso- and polycyclic compounds, or 
their mixture of general formula (I): 
{Chromogen} (S0 3 M) n , where 
Chromogen is a dye's chromophoric system; 
-M - ET, Li + , Na + , K + , Cs + , NHU + ; 

that are capable of forming a stable lyotropic liquid-crystal phase, which allows to 
produce, on their basis, stable lyotropic liquid crystals (LLC) and compositions based 
thereon [4]. 7 

For manufacture of the known polarizer [4]: LLC of a dye is applied on the 
substrate surface,, with simultaneous mechanical orienting with subsequent evaporation of 
a solvent. Thereby on the substrate surface formed is a thin film of a molecularly-arranged 
layer of a dye - a polarizing coating (PC) capable of polarizing the light. 

In addition to an high thermal and light resistance, polarizer [4] has an higher 
polarizing efficiency as compared with polarizers [2] and [3], because the orientation 
method based on the mechanical arranging of LLC is a more efficient method for 
producing a molecular arrangement of a dye being in the nematic liquid-crystal state, as 
compared with influence of the surface anisotropy. 

The most considerable disadvantage of polarizer [4] is, nevertheless, its low 
polarizing efficiency (dichroic ratio), which is insufficient for using polarizers for 
manufacture of liquid-crystal devices having an high resolution. One of the reasons of said 
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disadvantage is heterogeneity of the surface properties cause by a varying thickness of a 
PC, as well as the presence of the orientation-disrupting zones and microdefects emerging 
as the result of microcrystallization processes in the course of removal of solvents after 
application of a LLC based on dyes (I) upon the substrate surface. 

The goal of the invention is to improve the polarizing characteristics, in particular 
the dichroic ratio of polarizers as compared with the known ones based on the dyes 
capable of forming a stable lyotropic liquid-crystal phase, as well as to broaden the 
assortment of the dyes suitable for use in manufacture of efficient optical polarizers. 

The set goal is to be attained by using in manufacture of a polarizer, as at least one 
polarizing coating, an anisotropically absorbing birefringent layer formed of mixed salts of 
dichroic anionic dyes, comprising different cations of general formula (II): 

(M^O-X'-^IM/O-XMCHz)^ 

where: 

Chromogene is a dye chromophoric system; 

Z =S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 

p=l-10; 
f=0-9;g = 0-9; 

n = 0-9, m = 0-9; 

n+f = 1-10: m+g= 1-10; 

X, X' = CO, S0 2 , OS0 2 , POCOTVT); 

M * M l5 M, M t = H; s^n-organic cation of the following type: NH*, Li, Na, K, Cs, Mg 5 
Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RHN 3 , RR/NH 2 , RR/R^NH; 
RR'R"R*N; RR^R^R*P, where ' R,R\ R y \ R* = alkyl or substituted alkyl of the following 
type: CH 3 C1C 2 H4, HOQH4, C 2 H 5 , C 3 H 7 , C 4 H 9 , QH5CH2, substituted phenyl or heteroaryl, 
YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 -, Y = O, or NH, k = 0-10; 

heteroaromatic cation of the following type: N-alkylpyridinium, N-alkylquinolinium, N- 
alkylimidazolinium, N-alkylthiazolinium etc.; or their mixes. 

As a dye, the claimed optical polarizer can comprise dyes selected from the 
following classes: aso-dyes, anthraquinonic, polycyclic (vat), indigoid dyes, etc., in turn 
belonging to those of the direct, active, acid, metal-complex classes, etc. 
At least one dichroic anionic dye can be selected among the following series: 
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• dyes capable of forming a stable lyotropic liquid-crystal phase, e.g. sulfonic acids of 
derivatives of indanthrone, sulfonic acids of derivatives of symmetric diphenyldiimides 
and dibenzimidazoles of naphthalene- 1,4,5,8-, perilene- and antanthrone-3,4,9,10- 
tetracarboxylic acids, direct yellow lightfast O [4], etc; 

• direct dyes, e.g. benzopurpurene 4B (CL 448), C.I. direct orange 26, CI. direct red 48 
or 51, CI. direct violet 88, CL direct blue 19, etc.; 

• active dyes (triazinic, vinylsulfonic or Protions T), for example, CL active red 1, CL 
active yellow 1, CL active blue 4, etc.; 

• acid dyes, for example various derivatives of bromaminic acid, acid bright-red 
anthraquinonic N8S, bright-blue anthraquinonic (CL 61585), acid green anthraquinonic 
N2S, acid green anthraquinonic N4Zh, CL acid red 138, CL acid yellow 135, CL, acid 
red 87, CL, acid black 1, etc. 

• of the series of sulfonic acids of polycyclic dyes, e.g. asymmetric phenylimides and 
benzimidazoles of naphthalene- 1,4,5, 8-, perilene- and antanthrone-3,4,9,10- 
tetracarboxylic acids, disulfo-acids of derivatives of indigo, thioindigo or chinacrydone 
and other sulfonic acids based on the vat dyes and pigments; 

• luminescent dyes. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polarizing 
coating (PC) formed of mixed salts of dichroic anionic dyes comprising different cations, 
which are able to provide polarization not only in the visible spectrum range, but also in 
the UV range, and also in the near-IR range. In case of application of dichroic dyes, 
wherein the absorption takes place only in the UV-range, PCs can be used as the phase- 
deterring layers. 

A PC is an anisotropically absorbing birefringent layer wherein planes of 
chromophoric systems of the dichroic dye molecules and, lying therein, dipole moments of 
the optical transition are uniformly oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or under action of 
electrostatic, magnetic or electromagnetic fields. 
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The essential distinguishing feature of the invention is that an optical polarizer 
comprises, as at least one polarizing coating, an anisotropically absorbing birefringent 
layer formed of mixed salts of dichroic anionic dyes comprising different cations. 

In contrast with the dyes used for manufacture of the known polarizer [4], the use 
of mixed salts allows to adjust the hydrophobic-hydrophilic balance in a molecule of a 
dichroic anionic dye, which is of a great importance for formation of a lyotropic liquid- 
crystal (LLC) phase. Thus, formation of a predetermined hydrophobic-hydrophilic balance 
is one of the conditions for forming, of such dye molecules, the over-molecular aggregates; 
when such aggregates reach a certain concentration, a solution transits into the arranged 
liquid-crystal state. 

The hydrophobic-hydrophilic balance is reported to be especially positively 
influenced when an organic ion is used as one of cations. Owing to this circumstance it is 
possible to produce stable lyotropic liquid-crystal phases also for the dye solutions which 
being in the form of symmetric salts or acids are not capable of forming the LLC-phase. 

The nature of cation, besides influencing the hydrophilic-hydrophobic balance, also 
significantly influences the solubility of dichroic anionic dyes in different dyes, which in 
turn unconditionally influences both the size of aggregates and the process of formation of 
the LLC phase. 

Thus, varying of these two factors - the hydrophilic-hydrophobic balance and 
solubility of mixed salts of dichroic anionic dyes comprising different cations - allows to 
adjust both the formation process and the type of LLC-phase. This, in its turn, is the 
circumstance whereon depends the molecular arrangement degree and, hence, the 
polarizing characteristics of the PC formed after the LLC-composition is applied on the 
substrate surface, with subsequent removal of a solvent. 

The above-discussed features permit: 

* first, to broaden the range of the dyes that can be used for manufacture of optical 
polarizers based of the^ polarizing coatings; 

* second, to improve the polarizing characteristics, in particular, to increase the dichroic 
ratio of optical polarizers as compared with the known ones on the basis of the dyes 
capable of forming a stable lyotropic liquid-crystal phase. 

To provide the required physical-mechanical, adhesion, aligning, film-forming and 
other properties: at least one polarizing coating of an optical polarizer can further comprise 
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a modifier, in capacity of which modifier the following can be used: hydrophilic and/or 
hydrophobic polymers of various types, inclusive of liquid-crystal polymers, silicon- 
organic polymers; plasticizers and varnishes, including silicon-organic substances and also 
non-ionogenic surfactants. Introduction of a modifier that can be done both at the stage of 
formation of the LLC-phase, and also using a treatment of an already produced polarizing 
coating, allows to diminish the light dispersion that can occur due to the presence of 
micro-defects in a polarizing coating. 

The operation principle of an optical polarizer is based on that the non-polarized 
light, while passing through the PC is partially absorbed by the dye chromophoric system. 
Thereby, only that portion of the light waves passes through the PC, in which portion the 
oscillation direction of the electric component of electromagnetic field is perpendicular to 
the dipole moment of the optical transition (Fig. 1). 

The use, as a polarizing coating, of an anisotropically absorbing birefringent layer 
formed of mixed salts of dichroic anionic dyes, comprising different cations, allows to 
produce a polarizer: 

• wherein at least one polarizing coating consists of a number of fragments of an 
unspecified shape, that may differ in colour and the polarization vector direction. , 

• which is a multi-layer one and comprises at least two applied one upon another 
polarizing coatings, each consisting of several fragments of an unspecified shape, which 
may differ in colour and the polarization vector direction, the colour and polarization 
vector direction of different layers may not coincide; 

• which, between the polarizing coatings, further comprises layers of the transparent 
colourless or dyed materials; 

• which, between the substrate and polarizing coating, further comprises the orienting 
layer, that may be formed both of non-organic materials, and on the basis of different 
polymers; 

• which, between the substrate and at least one polarizing coating further comprises a 
diffuse-reflection layer that may serve, at the same time, as the conductive layer. ■ 

• which, as the substrate, comprises a birefringent plate or film, and the polarizing 
coating is formed at angle 45° with respect to the main optical axis of the substrate. 
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The use of mixed salts of dichroic anionic dyes, comprising different cations, for 
forming the polarizing coating in manufacture of the claimed optical polarizer allows, as 
for the known polarizer [4], to use a standard equipment for applying different coatings, 
e.g. installations used in paint- and varnish-producing industry, as well as printing 
equipment of various types, including the flexography units. 

Using mixed salts of dichroic anionic dyes, comprising different cations, optical 
polarizers being a substrate whereon applied is a PC consisting of several fragments of an 
unspecified shape, that may differ in the colour and the polarization vector direction can be 
manufacture. Id est, the polarization direction can vary arbitrarily on the substrate surface, 
which allows to produce in this way the polarizing patterns having different direction of 
each fragment. 

For preparing such polarizers the following technique can be used: by printing 
(flexography, letterpress printing or gravure printing) on a PC having the identical 
polarization vector direction, applied is a pattern in the form of a layer of a water-insoluble 
varnish of the required shape. After the varnish has been solidified, the unprotected layer 
of the PC is washed by a suitable solvent (water, or a mix of water and an organic solvent). 
Then a PC is applied on the substrate once again, which PC can differ in the colour and the 
polarization vector direction from the fixed PC varnish layer. After that a varnish layer of 
the required shape is applied once again, which layer leaves the previous pattern 
unprotected. After solidification with subsequent washing by a solvent, a polarizing pattern 
is produced, where the areas differ both in the colour and the polarization vector direction. 

Using different -methods of the multi-roll printing technique, multi-colour 
polarizing patterns according to the «roll-to-roll» method can be provided. 

Use of different glues instead of a varnish allows to manufacture, on any surface, a 
polarizer in the form of self-gluing polarizing films, and also it can be manufactured by 
applying a glue layer on a PC in the form of a pattern, with subsequent transfer; this 
technique can be used^ both in manufacture of LC indicators with the external disposition 
of polarizers, and for different kinds of protection of trade marks, or for the purpose to 
provide diverse colour effects, e.g. in advertising. In manufacture of an optical polarizer 
according to the glue technique, a technique of the reverse transfer is also possible: 
application of a glue layer of the necessary shape upon the required surface, positioning of 
a film, having a PC applied thereon, upon a glue, and tearing-off. A PC layer 
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corresponding only to the glue layer shape will be removed from the film surface on the 
required surface. 

Use of mixed slats of dichroic anionic dyes comprising different cations also 
allows to realize the layer-by-layer technique of application of a PC. Thereby it is possible 
to produce optical polarizers consisting of several applied one upon the another PCs, each 
consisting of several fragments of an unspecified shape, that may differ in the colour and 
the polarization vector direction. 

A subsequent PC of the same dye or another dye can be applied immediately on the 
preceding PC, or on the intermediate layer of a transparent material, which material can be 
either colourless, or dyed one. Thereby the polarization vector direction of next PC can 
change arbitrarily with respect to direction of polarization axes of the preceding PC. 

Thus, a polarizer, which between PCs can further comprise layers of colourless or 
dyed materials, can be provided. 

When the polarized light plane is rotated in a polarizer, brightening of some areas 
and dying of other areas (in case of monochromatic optical polarizers, wherein different 
areas of one colour have different directions of the polarization vector) can occur. In case 
of the use of different dyes, when the polarized light plane is rotated, there will occur 
either vanishing of a pattern dyed in different colours (in the case when areas of different 
colours have the identical polarization vector direction), or the sequential vanishing of 
areas of different colours, differing in terms of the polarization vector direction. In case of 
the multi-layer PCs, particularly when intermediate transparent dyed materials are used, 
the number of possible versions will increase. 

The above-cited examples of polarizers is of an interest as regards creation of 
special colour effects (advertising, show-business), and for protection of trade marks and 
securities, etc. 

For formation of PCs using concentrated solutions of mixed salts of dichroic 
anionic dyes comprising different cations, the techniques used for producing polymer films 
also can be used, for example: sheet-die extrusion, casting, etc. 

In formation of a PC, the magnetic, electromagnetic and electrostatic fields can be 
used as an additional orienting action, which fields can be used in the cases when the time 
of application is not limited, and for formation of a dichroic light polarizer used are diluted 
solutions of organic salts of dichroic anionic dyes according to technique [2]. 
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Selection of the application method is also determined by the substrate type, which 
can be a hard flat, spherical or cylindrical, transparent or reflecting surface of an organic or 
nen-organic glass, silicate glass having a deposited thereon semiconductor layer, silicon 
plates with a deposited aluminium layer. 

Prior to application of a PC, an orienting layer can be formed according to the 
technique used for applying the orienting layers in manufacture of liquid-crystal cells [6], 

Thus, an optical polarizer that, between the substrate and polarizing coating, 
additionally comprises an orienting layer formed of both non-organic materials, and on the 
basis of various polymers, can be produced. 

The substrate surface in forming a PC can be additionally modified using different 
sublayers, including the optically active sublayers, for example the diffuse-reflection, 
birefringent or phase-deterring coatings. Thus produced is an optical polarizer 
characterised in that between the substrate and the polarizing coating it further comprises a 
diffuse-reflection layer, which can also serve as a conductive layer. 

When as the substrate, used is a quarter- wave plate or film, e.g. made of polyvinyl 
alcohol or polyethylene terephthalate, when a PC is applied at angle of 45° with respect the 
main optical axis of the substrate, a circular polarizer can be produced (Fig.2, a and b is the 
direction of the extraordinary and ordinary rays, respectively, n is the PC polarization 
vector direction). 

In forming PCs using mixed salts of dichroic anionic dyes comprising different 
cations, optical polarizers in the form of flexible polarizing plates, including the self- 
gluing ones can be produced on polymer films (polyethylene terephthalate, polycarbonate, 
triacetycellulose, other transparent materials). 

For manufacture of the cfaimed optical polarizer on the basis of the water-insoluble 
dichroic anionic dyes also diverse glues, including polyvinyl butyral, can be used for the 
purpose to obtain various kinds of laminated structures, e.g. triplex glass and multi-layer 
films, which is of an interest for automotive industry and architecture. 

For manufacture of the claimed optical polarizer the following can be used: 
aqueous, aqueous-organic and organic solutions of mixed salts of dichroic anionic dyes 
comprising different cations that can be prepared either by gradual increasfyt>f diluted 
solutions (e.g. using evaporation or membrane filtration), or by solving the dry 
asymmetrical salts of dichroic anionic dyes in a suitable solvent (water, a mixture of water 
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and alcohols, bipolar aprotic solvents of DMF or DMSO type, cellosolves, ethyl acetate 
and other water-miscible solvents) to achieve a required concentration. 

Depending on a method employed to form a PC, used are dye solvents having 
concentration 1 - 30%. 

When method [2] is used, it is preferable that on the substrate surface, preliminarily 
rubbed in a desired direction, more diluted solutions will be applied, while when a PC is 
formed without preliminarily rubbing of the substrate using the mechanical orienting 
according to technique [4], used are more concentrated dye solutions, including those that 
form the stable lyotropic liquid-crystal phase. 

Similarly to the case [4], the mechanical arrangement of stable LLC-compositions 
based on mixed salts of dichroic anionic dyes comprising different cations can be carried 
out under action of the forces causing a tension strain on meniscus which is formed in time 
of the wedging-out tear-off of one surface from the other one, between which disposed is a 
LLC-layer, or in time of application of a shearing force, which can be done simultaneously 
with application of a LLC on the substrate surface. 

Orienting of a LLC on the substrate surface under action of a shearing force can be 
implemented when a LLC is applied using a die or doctor blade, the latter can be of the 
knife- or cylindrical-type. 

Solutions of mixed salts of dichroic anionic dyes comprising different cations 
further can comprise, besides water-miscible organic solvents, the non-ionogenic 
surfactants, binding and film-forming reagents, and such the following can be used: 
polyvinyl alcohol, polyvinyl pyrrolidone, polyacrilic acid and its esters, polyacrylamide, 
polyethylene oxide and polyethylene glycols, polypropylene glycol and their co-polymers, 
ethyl and oxypropyl esters of cellulose, sodium salt of carboxymethyl cellulose, etc. 

Further, to improve stability of mixed salts of dichroic anionic dyes comprising 
different cations, they can comprise hydrotropic additives of the amide series, for example: 
dimethylformamide, alkyl amides of phosphoric acids, urea and its N-substituted 
derivatives, N-alkylperrolidone, dicyanamide, as well as their mixtures, and mixtures of 
amides and glycols. 

To prepare solutions of mixed salts of dichroic anionic dyes comprising different 
cations, a number of techniques can be utilized. 
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One of them consists in the sequential step-wise neutralization of diluted solutions 
of suitable acid forms of the dichroic anionic dyes using different bases, and as such the 
following can be used: metal hydroxides, aliphatic and heterocyclic amines or hydroxides 
of tetra-substituted cations of ammonium. Acids of the dyes to be used are preliminarily 
purified to remove mineral salts; for example, they are washed by hydrochloric acid, with 
subsequent drying at 100°C. 

Another technique consists in heating of solutions of ammonia salts of dichroic 
anionic dyes having a predetermined amount of the appropriated base at the temperature 
over 60°C, at which temperature the released ammonia volatilizes, and a desired mixed 
salt, wherein one of cations will be that of ammonium, is formed. Ordinary reactions of 
cation exchange using ion-exchanging resins or the membrane technique can also be used. 

The third, more general method, suitable to prepare asymmetric salts of dichroic 
dyes comprising organic cations, consists in exchange of different ions using the 
membrane techniques that also allow to purify the dichroic dye solutions. 

As seen in the following Table, the use of asymmetric salts of dichroic anionic dyes 
allows not only to broaden the dye assortment used as the basis for manufacture of the 
optical polarizers based on polarizing coatings, but also significantly improve the 
polarizing characteristics, in particular to increase the dichroic ratio as compared with the 
known polarizers. 
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TABLE 

Characteristics of the dichroic light polarizers 



No. 


Dye 


Formula 


Dichroic 

ratio 

D,/D„ 


1 


Direct yellow lightfast O 


f=g=0; X=X'=S0 2 


15.0 






M=(OHCH 2 CH 2 ) 3 NH; n-3; 








M]=NH4; m=3; 








(I)*, M=NH4; n=6; 


10.0 - 


2 


Mixture of disulfoacids of 


f and g = 0, X=X'=S0 2 ; n=l, 


16.0 




dibenzimidazoles of 


M=(OHCH 2 CH 2 OCH 2 CH 2 ) 2 NH 2 ; 






naphthalene- 1 ,4,5 , 8- 


M^NHt; m=l 






itu a^cu uuav lie awiu 




10 0 


~* 


3-chlorindanthrone 4,4 5 - 


f and g = 0, n=l; X=X'=S0 2 , n=2; M=Cs; 


35.0 




disulfoacid 


m=l; M,=NH4, 








(I)*, M=NH4, n=6 


23.0 


4 


CI. direct yellow 73 


f and g =0; X=S0 2 , n=2; M = N- 


14.0 






methylpyridinium; 








m=2; X'=CO, M^NHt 








(I)*, M=NHt, n=4 


8.0 


5 


Trisulfo-acid of 


f and g = 0, X=X'=S0 2 ; M= 


16.0 




thioindigo (crimson) 


octylammonium; n=l; 








M!=Na; m=2; 








(I)*, M=NH4, n=3 


0 


6 


Mixtures "of disulfoacids 


f and g =0, n=l; X=X'=S0 2 ; M=N- 


17.0 




of dibenximidazoles of 


methylthiazolinium; 






perilene-3,4,9,10- 


m=l;M|=NH4, 






tetracarboxylic acid 


(I)*, M=NH4, n=2 


10.0 


7 


Acid bright-blue 


f and g=0; n=l; X=X'=S0 2 ; M= 


18.5 




anthraquinonic 


(NH 2 CH 2 CH 2 NHCH 2 CH 2 ) 2 NH 2 ; m=l; 








M,=NH4; 








(I)*, M=NHi, n=2 


3.0 


8 


C.I. 43320 acid bright- 


n=m=0; X=X'=S0 2 ; Z=NH, p=l; 


19.6 




blue 


M=(OHCH 2 CH 2 ) 3 NH; f=l; M,=NH4; 








g=l 








(I)*, M=NH4, n=2 


2.0 


9 


Active bright-violet IT 


f=0; n=2; X=S0 2 ; M=NH4; m=0; 


15.0 






Z=S0 2 , p=2; X=OS0 2 ; M,=K; g=l 





13 



10 Active bright light blue 
2KT 



11 Active yellow 13-181 



12 C.I. 14865 acid black 3 M 



(I)*, M=NH4, n=3 2.0 

f=0; n= 1 ; X=S0 2 ; M= (OHCH 2 CH 2 ) 3 NH; 1 6. 0 
m=0; g=l; Z=S0 2 ; p=2; X=OS0 2 ; 

M,=NH4; (I)*, M=NH,, n=3 5.0 

n=0; f=l; Z=S0 2 NH, p=2; X=X'=OS0 2 ; 14.0 
M=(OHCH 2 CH 2 ) 3 NH; m=0; g=l; 

Mi=NH,; (I)*, M-NH4, n=2 3.5 

f and g=0, X=X'=SO,; M,=N- 15.0 
methylthiazolinium; n=l; (I)*, M=NH 4 
m=l; 

(I)*, M=NH4, n=2 3.0 



• Prototype 
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CLAIMS 

1 . An optical polarizer, comprising a substrate and, applied thereon, one or more polarizing 
coatings, characterized in that at least one polarizing coating is an anisotropically 
birefringent layer, formed of mixed salts of dichroic anionic dyes having different cations 
of the following general formula: 

(M 1 + ,07C'O ra [M 1 + OX'-(CH 2 ) p -Z-] g {Chromogene}[-Z-(CH 2 ) I> -XOM + ] 1 (-XO-M + ) ll , 

where: 

Chromogene is a dye chromophoric system; 
Z =S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
p=l-10; 
f=0-9;g = 0-9; 
n = 0-9, m = 0-9; 
n+f= 1-10: m+g= 1-10; 
X, X' = CO, SO,, OSO,, PO(OTvf); 

M ^ M^M, M! = H; ^on-organic cation of the following type: NK;, Li, Na, K, Cs, Mg, 
Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RHN 3 , RR NH 2 , RR'R^NH; 
RR y R"R*N; RR/R"R*P, where R,R\ R*\ R* = alkyl or substituted alkyl of the following 
type: CH 3 CIC2H4, HOC 2 H4 5 C 2 H 53 C 3 H 7 , C4H9, C6H 5 CH 2? substituted phenyl or heteroaryl, 
YH-(CH 2 .CH 2 Y)k-CH 2 CH 2 - } Y = O, or NH 5 k = 0-10; 

heteroaromatic cation of the following type: N-alkylpyridinium, N-alkylchinolinium, N- 
alkylimidazolinium, N-alkylthiazolinium etc.; or their mixes. 

2. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from a series of dyes capable of forming a lyotropic liquid- 
crystal phase. 

3. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from a series of dyes capable of forming a stable lyotropic 
liquid-crystal phase. 

4. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from the class of direct dyes. 
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5. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from the class of active dyes. 

6. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from the class of acid dyes. 

7. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is selected from the series of sulfonic acids of polycyclic dyes. 

8. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
anionic dye is a luminescent one. 

9. The optical polarizer as claimed in claim 1, characterized in that at least one polarizing 
coating further comprises a modifier, and as such the following can be used: hydrophilic 
and/or hydrophobic polymers of various types, including liquid-crystal polymers, 
silicon-organic polymers, plasticizers and varnishes, as well as non-ionogenic 
surfactants. 

10. The optical polarizer as claimed in claim 1, characterized in that at least one 
polarizing coating consists of several fragments of an unspecified shape, which 
fragments can differ in the colour and the polarization vector direction. 

1 1 . The optical polarizer as- claimed in claim 1 , characterized in being a multi-layer one 
and consisting of at least two applied one upon another polarizing coatings, each 
consisting of several fragments of an unspecified shape, that can differ in the colour and 
the polarization vector direction, the colour and the polarization vector direction of 
different layers may not coincide. 

12. The optical polarizer as claimed in claim 1, characterized in that between the 
polarizing coatings it further comprises layers of transparent colourless or dyed 
materials. 

13. The optical polarizer as claimed in claim 1, characterized in that between the substrate 
and the polarizing coating it further comprises an orienting layer that can be formed 
both of non-organic materials, and on the basis of different polymers. 

14. The optical polarizer as claimed in claim 1, characterized in that between the substrate 
and at least one polarizing coating it further comprises a diffuse-reflection layer that can 
serve also as a conductive layer. 
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15. The optical polarizer as claimed in claim 1, characterized in that as the substrate it 
comprises a birefringent plate or film, and the polarizing coating is formed at angle 45° 
with respect to the main optical axis of the substrate. 

References taken into account in drafting the application: 

1 . US patent 5,007,942, cl. G 02 B 5/30, publ. 1991 

2. US patent 2,544,659, cl. 350-148, publ. March 11, 1951 

3. JP patent 1-183602 (A), cl. G 02 B 5/30, G 02 B 1/08, publ. July 21, 1989 

4. Application PCT WO 94/28073, cl. C 09 B 31/147, publ. December 08, 1994 - 
Prototype 

5. Application RF 951 17403, cl. G 02 B 5/30; B.I. 26 (1997), p. 239 

6. J. Cognard. Molecular Crystals and Liquid Crystals, 1, 1982. 
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ABSTRACT 
An Optical Polarizer 

The invention relates to optics, particularly, to optical light polarizers, that can be suitably 
used in manufacture of polarizing films and glass, including laminated films and glass for 
automotive industry, construction and architecture. The claimed polarizers can be further 
used in manufacture of liquid-crystal displays and indicators. 

The goal of the invention is to improve the polarizing characteristics, in particular the 
dichroic ratio of polarizers as compared with the known ones based on the dyes capable of 
forming a stable lyotropic liquid-crystal phase, as well as to broaden the assortment of the 
dyes suitable for use in manufacture of efficient optical polarizers. 

The set goal is to be attained by using in manufacture of a polarizer, as at least one 
polarizing coating, an anisotropically absorbing birefringent layer formed of mixed salts of 
dichroic anionic dyes, comprising different cations. 

As a dichroic dye, the claimed optical polarizer can comprise dyes selected from 
the following classes: aso-dyes, anthraquinonic, polycyclic (vat), indigoid dyes, etc., in turn 
belonging to those of the direct, active, acid, metal-complex classes, etc. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polarizing 
coating (PC) formed of mixed salts of dichroic anionic dyes comprising different cations, 
which are able to provide polarization not only in the visible spectrum range, but also in 
the UV range, and also in the near-IR range. 

A PC is^ an anisotropically absorbing birefringent layer wherein planes of 
chromophoric systems of the dichroic dye molecules and, lying therein, dipole moments of 
the optical transition are uniformly oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or under action of 
electrostatic, magnetic or electromagnetic fields. 

The essential distinguishing feature of the invention is that the optical polarizer 
comprises, as at least one polarizing coating, an anisotropically absorbing birefringent 
layer formed of mixed salts of dichroic anionic dyes comprising different cations. 

The use of mixed salts allows to adjust the hydrophobic-hydrophilic balance in a 
molecule of a dichroic anionic dye, which is of a great importance for formation of a 
lyotropic liquid-crystal (LLC) phase. Thus, formation of a predetermined hydrophobic- 
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hydrophilic balance is one of the conditions for forming, of such dye molecules, the over- 
molecular aggregates; when such aggregates reach a certain concentration, a solution 
transits into the arranged liquid-crystal state. 

The most strong influence on the hydrophilic-hydrophobic balance is observed 
when an organic cation is used as one of cations. Owing to this circumstance it is possible 
to produce stable lyotropic liquid-crystal phases also for the dye solutions which being in 
the form of symmetric salts or acids are not capable of forming the LLC-phase. 

The nature of cation, besides influencing the hydrophilic-hydrophobic balance, also 
significantly influences the solubility of dichroic anionic dyes in different dyes, which in 
turn unconditionally influences both the size of aggregates and the process of formation of 
the LLC phase. 



Thus, varying of these two factors - hydrophobic-hydrophilic balance and solubility 
of mixed salts of dichroic anionic dyes comprising different cations - allows to adjust both 
the formation process and the type of the LLC-phase. This, in its turn, is the circumstance 
whereon depends the molecular arrangement degree and, hence, the polarizing 
characteristics of the PC formed after the LLC-composition is applied on the substrate 
surface, with subsequent removal of a solvent. 

The above-discussed features permit: 

* first, to broaden the range of the dyes that can be used for manufacture of optical 
polarizers based of the polarizing coatings; 

* second, to improve th& polarizing characteristics, in particular, to increase the dichroic 
ratio of optical polarizers based on the dyes capable of forming a stable lyotropic liquid- 
crystal phase. 



